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ANYTHING ano EVERYTHING 


FOR OXYACETYLENE WELDING AND CUTTING 
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Public faith in a product is a reflection of faith- 
ful performance. Thus, consistently, have Airco 
Oxygen and Airco Acetylene built up good-will. 


AIR REDUCTION SALES COMPANY 


Manufacturer of Airco Oxygen—Alirco Acetylene—Airco-Davis-Bournonville Weld- 
ing und Cutting Apparatus and Supplies, Acetylene Generators, and Spe- 
cially Designed Machines for Automatic Welding and Cutting— 
Nitrogen, Argon and other Airco Atmospheric Gas Products 


Controls the manufacture and sale of National Carinde 


Home Office: 342 Madison Avenue, New York, N. Y. 
Airco District Offices, Plants and Distributing Stations conveniently located throughout the country. 


Air Reduction Sales Co. maintains its own Apparatus Repair Shops in Airco District Office cities. 
“Airco Oxygen and Acetylene Service is Geod Service.” 
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Reserve Material 
or Junk 


There aretwo kinds of scrap 
piles: reserve material and 
junk. In the junk pile all dis- 
carded metal articles are 
dumped indiscriminately in- 
to heaps, without the slight- 
estregard to possible salvage 
value. They arejust somuch 
scrap to be broken up and 
melted in a cupola or fur- 
nace. The reserve material 
pile is quite different. The 
various kinds of articles it 
contains are sorted with 
particular reference to sal- 
vage. Scrap pipe of given di- 
ameter and length is racked 
and stacked; scrap sheet 
metal is piled so that it can 
be easily cut into desired 
shapes; machinery or parts 
that can be reclaimed are 
placed under cover. 


Is your scrap pile one of 
reserve material or junk? 
If your pipe is simply junk, 
you are not getting nearly 
the utmost use out of your 
welding and cutting appara- 
tus. Oxweld Engineers will 
show you how to make 
yours a reserve material 
stock if you will give them 
the opportunity. 








ae has District Engineers in every 
one of its thirty-five branch cities and Resi- 
dent Engineers at many other points as well. 


These are all men with practical training. 
They are all able to study your plant to see if 
the Oxweld method of welding and cutting offers 
an economy to you in production or in plant 
maintenance. They may even demonstrate sav- 
ings on your own work. 


After you purchase Oxweld injector type 
equipment on this practical basis these Resident 
Engineers continue to serve you. They suggest 
new uses to you; they aid you in solving weld- 
ing and cutting problems; they help you on 
production and labor. 


Back of each Oxweld Engineer is the experi- 
ence of all other Oxweld Engineers, and back 
of all these Resident Engineers are Oxweld’s 
extensive engineering and laboratory facilities. 


Whatever your business is, if you use ma- 
chinery or make machinery, you should consult 
one of our Resident Engineers to learn how the 
Oxweld method of welding and cutting can save 
you time or money, or both. 


Send for illustrated booklet, “Oxweld Can Do It,” or better still, 
telephone or wire the nearest branch for the Resident Engineer 
to see you. 


OXWELD ACETYLENE COMPANY 


Chicago Long Island City, N.Y. 
3642 Jasper Place Thompson Ave. & Orton St. 


San Francisco 
1050 Mission Street 





















































WELDING AND CUTTING APPARATUS 











WORLD’S LARGEST MANUFACTURERS OF WELDING AND CUTTING EQUIPMENT 
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equalled in constHene 
Unsurpassed in performamyy 


QUALITY 


QUALITY regardless of cost and at a reasonable price is the 
PUROX slogan. 


QUALITY of the MATERIALS used in the construction of 
PU ROX torches is the best obtainable. Tobin bronze in the form 
of rods, seamless tubes and die pressed shapes are used on all im- 
portant parts. This material in the annealed state has a much 
higher strength, hardness and stiffness than brass. Tips are made 
from pure copper. 


QUALITY of FLAME which PUROX torches give insures high 
quality metal in the weld. Its soft flame with a cone of medium 
length is surprisingly “hot” and at the same time will work close 
to the metal and in corners without difficulty. It melts the metal 
rapidly and makes it flow freely with a minimum of oxidation and 
absorption of gases. 


QUALITY OF PUROX SERVICE is unsurpassed. Service in 
the form of engineering advice on special problems, overcoming 
your difficulties on the ground, or delivery on your ordere is yours 
for the asking. 


PUROX COMPANY 








2305 E. 52nd St. 71 Steuart Street 1739 Walnut Street 
Los Angeles, Cal. San Francisco, Calif. Kansas City, Mo. 
3030 Huron St. 2020 East 22nd St. 2920 First Ave. So. 
Denver, Colo. Cleveland, Ohi o Seattle, Wash. 
1135 Third St. 362 Pierpont Ave. 620 East Hancock St. 
Oakland Calif. Salt Lake City, Utah Detroit, Mich. 
Representatives through- s, Front and Girod Sts. 1200 Sheffield St., 
out the United States, Now Orleans, La. N. S., Pittsburgh, Pa. 


Canada and Mexico. 
New York City, N. Y. 
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of the Cited States. 


Buyers’ Index 


Readers of Ohe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Ghe advertising section includes the principal manufacturers 








aCETYLENE GENERATORS 


Air Reduction Sales Co. 

Bastian-Blessing Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

Imperial Brass Mfg. Co. 

Alexander Milburn Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Ce. 

United States Welding Co. 

Welding Metals Mfg. Co. 
ALUMINUM FILLER RODS 

Air Reduction Sales Co. 

Bierman-Everett Foundry Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Wm. Cramp & Sons 

Davis-Bournonville C 


0. 
Electric Arc Cutting & Welding Co. 


Davis-Bournonville Co 

The Imperial Brass Mfg. Co. 
Imperial Brass Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxv-Acetylene Mach. Ce 
Torchweld Equipment Co. 

Tinited States Welding Co. 
Welding Metals Mfg. Co. 


ALUMINUM FLUX 


Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett “xygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 
The Imperial Brass Mfe. Co 
Hoskins Process Development Co. 
Imperial Brass Co. 
Modern Engineering Co. 
Morey Flux & Chemical Co. 
Mutual Auto Spec., Inc. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxv-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co 
Welding Metals Mfg. Co. 
ALUMINUM SOLDER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Liberty Welding & Mfg. Co. 
Purox Co. 
Welding Metals Mfg. Co. 
ANNEALING FURNACES 
Buffaio Dental Mfg. Co 
General Electric Co. 
APRONS (Asbestos) 
Chicago Bye Shieid Co. 


Electric Arc Cutting & Welding Co. 


Purox Co. 

ASBESTOS GLOVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 


ASBESTOS SHEET PAPER 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 

Salil Mountain Co. 

Superior Oxy-Acetylene Machine Co. 
United States Weiding Co. 

Welding Metals Mfg. Co. 


BLOW TORCHES (Acetylene) 
See “Torches” 


(Relating to Welding) 
The Welding Engineer 
Electric Arc Cutting & Weiding Ce. 








Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St., Rochester,N.Y 











BRASS AND BRONZE FLUX 
Air Reduction Saies Co 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 

Carbic Mfg. Co. 
Davis-Bournonville Co 

The Imperial Brass Mfg. Co 
Modern Engineering Co 
Mutual Auto Spec., Inc. 

United States Welding Coe. 

Oxweld Acetylene Co. 

Purox Co. 

Smith’s Inventions. Inc. 

Superior Oxy-Acetylene Machine Ce. 

Torchweld Equipment Co. 

Welding Metals Mfg. Co. 

BRASS SPELTER WIRE 
Air Reduction Sales Co 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Oxweld Acetylene Co. 

Purox Co. 
Torchweld Equipment Co. 

BRAZING OUTFITS 
Bastian-Blessing Co. 

Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 


Purox Co. 

Smith’s Inventions, Inc. 

superior Oxv-Acetylene Machine Ce. 

Torchweld Equipment Co. 

Welding Metals Mfg. Co 
ACETYLENE (Compressed in Cylinders) 

Air Reduction Sales Co. 

Commercial Acetylene Supply Co. 

Prest-O-Lite Co. 


BRONZE FILLER RODS 


Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 

Central Steel & Wire Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co. 

Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

Oxweld Acetylene Co. 

Purox Co. 

Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 

United States Welding Co. 


CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
CARBIDE (Calcium) 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Gas Tank. Recharging Co. 
Shawinigan Products Corp. 
Union Carbide Sales Co. 


CARBIDE (Compressed in Cakes) 
Carbic Mfg. Co. 
CARBON (Blocks, Paste, Etc.) 
Air Reduction Sales Co. 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHES 
See “Torches” 
CAST IRON FILLER RODS AND FLUX 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
Davis-Bournonville Coe. 
Electric Arc Welding & Cutting Co 
International Oxygen Co. 
Modern Engineering Co. 
Mutual Auto Spec., Inc. 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 
Purox Co. 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith's Inventions, ine. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co. 
Welding Metals Mfg. Co. 


COPPER FLUX 


Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Mutual Auto Spec., Inc. 
Oxweld Acetylene Co. 
Purox Co. 
Imperial Brass Mfg. Co. 

CUTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co 


CYLINDERS 
Wm. Wharton, Jr., & Co. 
DRILLS, PORTABLE ELECTRIC 
N. EB. Strand & Co. 

Wodack Blectric Tool Corporatien 
ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co. 

General Electric Co. 

Gibb Instrument Co. 

Mackey, Harris, Inc. 
Quasi-Arc Weldrode Co. 
Westinghouse Elec. & Mfg. Co. 
Wilson Welder & Metals Co. 
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Buy Valves Ghat Are Made by 
Men Who Know How 


BURDETT Valves are designed and manufactured by 
men who have had years of experience in the manufacture 
and distribution of compressed gases—they Know the re- 
quirements of a good valwe. BURDETT Valves save money 
foryou by giving longer service and eliminating gas wast- 
age. 

For your High Pressure Cylinders 


The Burdett Standard High Pressure Valve 


This is a high grade single seat valve at a popular price. The swivel mounted 
tapered seat tip is made of Monel Metal. 


It does not twist nor wear so there are no new seats to buy and no “gas leak- 
age’ complaints from customers. The plug is connected directly to the stem, 
making a stronger valve. 


No broken valve stems to replace. 
No twisted valve tongs and spreading of split plugs. 
No soft seats to replace. 





For your Acetylene Cylinders 


Burdett Acetylene Valve 


It can’t leak—The Monel Metal swivel seat is gas-tight when the valve is 
closed. The heavy asbestos packing grows tighter as the valve is opened. 


It can’t wear—The body is Tobin Bronze and the one-piece stem is Monel 
Metal, making a practically indestructible valve. 


You can’t go wrong if you buy 
Burdett Valves for Acetylene Cylinders 





The Burdett Master Valve 


The ideal valve for charging stand installations or any 
place where you now have globe valves. 


It is lower in initial cost than most globe valves—and 
there is no repacking cost. 


It is made gas-tight and stays gas-tight eliminating costly 
gas leaks. 


The long wearing Monel Metal seat is practically inde- 
structible. 


No broken valve stems to replace and cause delays—and 
no split plugs. 
Easier operation means more economical operation. 


All valves are fully guaranteed as 
to materials and workmanship 


Wealso manufacture the complete BURCO line of quality Welding and Cutting Equipment 


BURDETT MANUFACTURING CO,  °2318St. Johns Ct. 


MAKERS OF EXPERT WELDING APPARATUS 
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ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Gibb Instrument Co. 
Mackey, Harris, Inc. 
Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 
Wilson Welder & Metais Co. 
ELECTROLYTIC OXYGEN AND HYDBOGEN 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
International Oxygen Co. 


FILLER RODS (Swedish Iren) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago —, % Wire Co. 
Wm. Cramp Sons 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonville Co 
Modern Engineering Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Purox Co. 
Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 


FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. : 
Davis-Bournonville Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 

e Steel & Wire Co. 
} A Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 

FILLER RODS (Vanadium Steel) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett dy. Co. 
Carbic Mfg. Co. 

Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 


Purox . 

Oxweid Acetylene Co. 

Reid-Avery Co. 

Torchweld Equipment Co. 

Guperior Oxy-Acetylene Machine Ce. 
United States Welding Co. 


FIREPROOF PLASTIO 
National Carbon Co. 
U. 8. Welding Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 
Air Reduction Sales Co. 
Bierman-Everett Foundry Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Modern LEingineering Co, 
Mutual Auto Spec., Inc. 
Purox Co. 
Smith's Inventions, Inc. 
Welding Metals Mfg. Co. 


FURNACES (Annealing) 
Buffalo Dental Mf«. Co. 
General Electric Co. 


GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Davis-Bournonville Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 


GATIGES 
U. 8. Gauge Co. 


GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
International Oxygen Co. 
GLOVES (Welders Asbestes) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 


x Co. 
Torchweld Equipment Co. 
Welding Metals Mfg. Co. 


GOGGLES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 


Purox Co. 

Quasi-Arc Weldtrode Co. 

Transportation Engineering Corp. 

Welding Metals Mfg. Co. 
GRINDERS, PORTABLE ELECTRIC 

N..A. Strand Co. 

Transportation Engineering Corp. 
Wodack Electrical Tool Ccrporation. 


HARDENING FURNACES 
Buffalo Denta! Mfg. Co. 
General Electric Co. 


HOSE (Oxygen and Acetylene) 
4ir Reduction Sales Co. 
Bastian-Blessing Co. 

Burdett Oxygen Co. 
Buffalo Dents! Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Purox Co. 

Smith’s Inventions, Inc. 
Superior Oxv-Acetylene Machine Ce. 
Torchweld Equipment Co. 
United States Welding Co. 


HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davia Rournonville Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Weldine & Cutting Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 

rox Co. 

Smith’s Inventions. Inc. 
Superior Oxy-Acetylene Machine Co. 
Torchweld Equipment Co. 


HYDROGEN 

Burdett Oxygen Co. 

Gas Products Association 
International Oxygen Co. 


HYDROGEN PLANTS 
Burdett Oxygen Co. 
International Oxygen Co. 
KEROSENE PREHEATING TORCHE®# 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith's Inventions, Inc, 
Superior Oxy-Acetvlene Machine Co. 
Welding Metals Mfg. Co. 


NEEDLE VALVES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Burdett Oxygen Co. 
The Bastiar-Blessing Co. 
Buffalo Dental Mfg Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co, 
Alexander Milburn Co. 
Purox Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 
Torchweld Equipment 
Welding Metals Mfg. Co. 
NITROGEN 
Air Reduction Sales Co. 
Smith Heylandt Co. 
Linde Air Products Co. 
OLL BURNERS (Preheating) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
The Imperia! Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Co. 
OXY-ACETYLENE CUTTING MACHINES 
Davis-Bournonville Co. 
Air Reduction Sales Co. 
OXYGEN (Compressed in Cylinders) 
Air Reduc<ion Sales Co. 
Burdett Oxygen Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co. 
Purox Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 


Burdett Oxygen Co. 

Gas Products Assn. 

International Oxygen Co. 

Universal Oxygen Co. 
OXYGEN PLANTS (Liquefaction) 

Smith Heylandt Ce. 

M. Keith Dunham 
PREHEATING FURNACES 

Buffalo Dental Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Superior Oxy-Acetylene Machine Ce. 
PRESSURE GAUGES 

Air Reduction Sales Co. 

Bastian & essing Co. 

Burdett Oxygen Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co. 

Harris Calorific Co. 

International Oxygen Co. 

e Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 


Purox Co. 

Oxweld Acetylene Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Ce. 
U. 8. Gauge Co. 

Torchweld Equipment Co. 


United States Welding Co. 
Welding Metals Mfg. Co. 
Reamers Portable Blectric 
BEGULATING VALVES (Acetylene 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co, 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 
| naa Be ae. Ine. 

uperior Oxv-Acetylene Mac 
Torchweld Equipment Co. me 
United States Welding Co. 
Welding Metals Mfg. Co. 

REAMERS, PORTABLE ELECTRI( 
N. A. Strand & Co 
ann Electric Tool Corporation 
» PORTABLE ELECT ) 
mo A. Strand & Co, _ 
odack Electric Tool Corporation 
REGULATING VALVES (Hydrogen) 
ne bastian-Biessing Co. 
Burdett Oxygen Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
a gl Engineering Co. 

- elding & Cuttin " 
Purox Co. — 
Superior Oxy-Acetylene Machine ¢ 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 

REGULATING VALVES (Oxygen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith’s Inventions, Inc. 
— BLAST 
ansportation Engineeriug Corp. 
SEAM WELDERS (Electric) P 
General Electric Vo. 
Gibb Instrument Co. 
SOLDERS 
Liberty Welding Co. 
wean Metals Mfg. Co. 

HES (Oxy-Acetylene Weldi 
Catting) “ oe 
Air Reduction Sales Co. 

The Bastian-Blessing Co. 
Carbic Mfg. Co. 

Burdett Oxygen Co. 
Davis-Bournonville Co. 
Harris Calorific Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Purox Co. 

ae Inventions, Inc. 

uperior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 

United States Welding Co. 
comun Metals Mfg. Co. 

y 8S (Oxy-Hydrogen Welding and 
Cutting) 7 
The Bastian-Blessing Co. 

Burdett Oxygen ‘ 
Davie Bournsautiin c 
International Oxygen Uo. 
The Imperial Brass Mfg. Co. 
E-G Welding & Cutting Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
“Oxweld Acetylene Co. 
Purox Co. 
Superior Oxy-Acetylene Machine Ce 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co. 
Welding Metals Mfg. Co. 
ANK CONNECTIONS (Oxygen and Acety 
lene Adaptors) 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
Alexander Milburn Co. 
Oxweld Acetylene Co. 
Purox Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce 
The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
RC (Gasoline and Kerosene Preheat- 


0 


Air Keduction Sales Co. 
Bastian-Blessing Co. 

Buffaio Dental Mfg. Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
@auck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
xweld Acetylene Co. 

Purox Co. 


Superior Oxy-Acetylene Machine Ce 
United States Welding Co. 
Westinghouse Electric & Mfg. Ce 
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UNION CARBIDE 







WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


UNION 


Peoples Gas Building 
Chicago, III. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


3% in. x 2 in. (Lump) 
2 inex % in. (Egg) 
1%in.x ¥% in. (Nut) 


% in. x 1/12 in. (Quarter) 


CARBIDE SALES 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting and Cooking Plants, Con- 
tractors’ Torches and Flare Lights, 
and numerous other pieces of 
Acetylene generating apparatus de- 
signed for the use of one of these 
sizes of Carbide. 


COMPANY 


Balfour Building 
California and Sansome Sts., 
San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 





ALABAMA 
BirmieGhOMi. oie s<:s06cec0s 12 So. 20th St. 
Mobile 16 S. Commerce St. 
Montgomery.........21 Washington Ave. 
ARIZONA 
PhooemiS....ccctsusaeaes 42 S. Central Ave. 
ARKANSAS 
Wt, Gane se é.veaseases 109 So. 9th Street 
Little BeeMevc> .cccews 1400 E. 6th St, 
CALIFORNIA 
Fresno 620600 0 6060 00% 6 Were we caes 932 HS 
108 AMONG: ve cccvcees 639 Gibbon Street 
Oakland (See San Francisco). 
SackAMGRIOescwdveveséines 1617 Third St. 
Gam BOOGiiccewdsnee Seventh and J Sts. 
San Francisco.........« 351 California St. 
COLORADO 
Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
Haste cic cscekatswes aes 409 Windsor St. 


DISTRICT OF COLUMBIA 
Washington 


owans Maryland Ave. and 9th St.. S. W. 
FLORIDA 

Jacksonville, 13 Cedar St., P. O. Box 124 

TAMPA. cocccces 1702 Grand Central Ave, 
GEORGIA 

ACMA. ccséees Haynes and Rhodes Sts. 


P. O. Box 1594 
Savannah, Ogeechee Canal and Brough- 


ton St. P. O. Box 78. 
ILLINOIS 
“hicago.....122 So. Michigan Boulevard 
DOMVIIOs 200.0. 6004¥e osnneneeevGne Ge me 
DOORO, cic ciccadbediite 133 W. William 8t. 
Bat. Ge. BOOM fk chests 700 Broadway 
ee ee TT 856 So. 4th St. 
Ot eee 631 No. Webster St. 
Marion..315 S. Granite St., P. O. Box 747 
en EER GEES 509 S. First St. 
POE. 21% dew how ee 100-110 Edmund 8t. 
See +++e++313 Delaware St. 
Springfield.......... 1801 Washington St, 
Streator...... ..--501 EB, Hickory St 
‘INDIANA 
VOMOVUIOs. «c0b.< ces eee Os 1601 Illinois St. 
Fort WRG. 6.4608 ccaces 2206 Broadway 
Indianapolis. ...601-637 Kentucky Avenue 
Terve Wawtens<<sacas 714 North 5th Street 
IOWA 
ee ee ade 118 Harrison St. 
Des Benes... ...aas- Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
ttumwa..... 207-9-11 S. Washington St 
Sioux City..410 Court St., P. O. Box 398 
WORMUOOs. <3 6scckee 1209 East Fourth 8t. 
KANSAS 
i Se & 1201 N. Broadway 
SROs n:t'0's + cin ieee aes 154 N. Fifth St. 
Wichita -Douglas and Sycamore Aves. 
P. O. Box 951 
KENTUCKY 
ee. wenn sot Spc ents a eile ale een mae emit 
bein | OAR Ee 306 Broad St. 
uisville........ -Brook and Main Sts. 
ddlesboro....... 1701 Cumberland Ave. 
SAA 
W CSE. s kc oceccces N. Front St. 
nreveport..615 Market og P. O. Box 62 
MAINE 
Tre ee mh 11 Exchange St. 
, MARYLAND 
ONO cS os «cn vd ood 19 E. Lombard 8t. 
co ee ren 18 N. George St. 
. O. Box 172. 
SeleerP..«s.. £onenseees 406 Main St. 
: MASSACHUSETTS 
ndian ee Na Ee Pasco Road 
COGN 6.50.6 06d0cctie sae 15 Federal St. 


UNION 


CARBIDE IS 


MICHIGAN 
Detroit.. 56785 Hamilton Ave. 
Grand Rapids..500 Shawmut Ave., N. W. 
pO eee First Nat'l Bank Bldg. 
iron Mountain...... 513 Stephenson Ave 
Iron River.321 Carnegie Ave., Box No. 357 
Ironwood 


po eee 412 E. Division St, 
BOG: c.cndecviccns 518 South Water St. 
Lansing..... Legnwee% 617 E. Shiawasee St. 
Muskegon...........301 W. Western Ave. 
Saginaw..... 1830-1840 N. Michigan Ave. 
Dawit Ste. Marie. .k.ccsivive ecb seseveges 
MINNESOTA 
ar 334 N. First St. 
PUN se 4600s carers 413 Chestnut St. 
P, O. Box 322 
wpereeyent {: 
VUCRAOOGES «0.065 eeckeneaes 01-3 Levee St. 
abasouna 
Kansas City. ...ccccees 1422 St. Louis Ave. 
Oe, Rs ca kowew uae 920 South Sixth St. 
St. LOwlB..c.ccs (See East St. Louis, Ill.) 
NEBRASKA 
eo eee oe 1007-9-11 Jones St. 


Union Sta. P. O. 
NEW JERSEY 


Camden. -Front and Division Sts 
eee 251-55 Ridgewood Ave. 
NEW YORK 
| Peer Teer ee eee 108 Third Ave. 
Binghamton....... ...-83 Prospect Ave. 
RP ee ey eee 1336 Genesee St 
Geneva,..... Exchange St. & R. R. Place 
SEU ROy VAG a. Sa 686s eee eR Gar tube eee ees 
eT eee 11 New York Ave 
Kingston..... O'Neil St., Near Broadway 
eR - OD 0 90h. sx bcea ona a eee 
a ate elle t0.6 aes een Smith St. 
and N. N. H. & a. R. Tracks 
Rsk vc teeeeueenen . ae Hotel St. 
Watertown ag ee Pe 438 Court St. 
WORE ov cenert.couas 22-23 Main 8t 
NORTH C AROI LINA 
Charlotte. .ccss 00s sus-eeie 205 W. First St. 

77 








Raleigh. ..cccccsccsecs 119 So. Salisbury St. 


Wilmington ...... 
Surry St., between “Castle & Queen Sts. 
WiilsOMn. .ccciccceece 00 So. Goldsboro St. 


NORTH DAKOTA 


Fargo...ecs Fifth St. and Second Ave, N. 
OHIO 
MUHENBs oc 0c cccvess Factory and Moore Sts. 
Canton... 618 Mulberry Road, S. E. 
Cincinnati.......--- ..67 Plum St. 
Cleveland......- 631 ‘Hanna Bldg. Annex 
Columbus....-see+eeeees 330 Dublin Ave. 
DaytOM.....2--e0 104-114 S. Wayne Ave. 
Gallipolis......... ....-700 First Avenue 
C.K canabnteteenne 338 East High St. 
Manstield..... .40 West Third St. 
Steubenville...... *"324- 343 * Ag = St. 
ToOledO..ccccccccscesevecss 4 8S. Erie St. 
Youngstown..... Jones a "penttate Sts. 
Zanesville....... .Main and 2nd Sts. 
OKLAHOMA 
McAlester. ....--ccccccesss 8 N. Main St. 
Oklahoma.....-+-e+ees:s 4 West Park Place 
ty Serer? oo 1-11 N. Boulder St. 
OREGON 
Portland.....2.sseee: vinene Hoyt Sts. 
NNSYL v 
Beaver..... mimesis - Buffalo St. 
DuBois....Weber Ave. and Franklin St. 
Brie. .cccccccsesescess 1502 Sassafras St. 
Greensburg....+-+-- Clark and George Sts. 
Harrisbur@...cccccccscses 26 S. Tenth St. 


Tohnstown, 9 x St. and B. & O. R. 

Philadelphia....2nd St. and Fishers Ave. 
Pittsburgh ° 
1202 Chamber of Commerce “Blae. 
Pottsville..Railroad and Sanderson Sts, 


Scranton......-- Penn Ave. and Vine St. 
Shamokin......+.+- Fifth and Walnut Sts. 
Wilkes-Barre....150 E. Northampton St. 
Willlamsport...... Canal and Court Sts. 
SOUTH a 
Charleston....eccccccecesd N. Liberty St. 
TENNESSEE 
Chattanooga.......-++- 312 Pound Bldg. 
Knoxville....cceces 426° West Depot Ave 
Memphis.....cccceses 671 No. Main Street 
Nashville.....cee+> 102-104-108 Broadway 
TEXAS 
Dallas... . .400 S. Paydras St. 
El Paso, F ‘irst and Kansas Bic ccccvde 
sctboknas¥emmaee P. O. Box 103 
PiawetOtids.+<cacaceuas 810-20 Live Oak St. 
San Antonio.......+.. .115 S. Medina St. 
WES. .cccvsesess Thirteenth & Mary Sts. 
UTAH 
Salt Lake City..108 W. Second South St. 
VIRGINIA 
Lynchburg. ..0. cee. 1324 Commerce St. 
Norfolk....Virginia Pens & Virginian Ry. 
P. O. Box 556. 
Richmond.......-+.se+. 1709 E. Cary St. 
WEST VikkGINTA 
Bivefield... .ccccesvresecs 195 Roanoke St. 
Charleston..Broad St. and K. & M. R. R. 
Elkins... .Railroad Ave. and First St. 
Wels. «vredscuercondtbete Auburn St. 
Huntington. "Seventh Ave. & Eighth St. 
Morgantown. ik abe ee 610 University Ave. 
Mount Hope......... «+ee-P. O. Box 686 
i ee ee ee P, O. Box 115 
Wheeling........ 48rd and McCulloch St. 
Willlama@on....cccccccecs O. Drawer L 
WASHINGTON 
Seattle... ces 304 Railroad Ave., South 
SHORES. 6:09 0srcncngen ..162 So. Post St. 
WISCONSIN 
Le CPOE. ok cen Front and King Sts. 8S. 
Madison....... --. 513-19 Williamaon St. 
Milwaukee Pere 120 Jefferson St. 
WYOMING 
Casper ..«cecse .-218-234 Industrial Avenue 


EASILY OBTAINABLE EVERYWHERE 
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Burdett Oxygen Co. 

Davis-Bournonvilie Co 
International Oxygen Co. 

Modern Engineering Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Ce. 

The Imperial Brass Mfg. Co. 

Torchweld Equipment Co. 
TRUCKS (Cylinder Carriers) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 

Davis-Burnonville Co. 

The Imperial! Brass Mfg. Co. 

| a ar Acetylene Co. 

odern Engineering Co. 

Purox Co. - 

buperior Oxy-Acetylene Machine Ce. 

Torchweld Equipment Co. 

United States Welding Co. 
VALVES (For Oxygen Cylinders) 

Air Reduction Sales Co. 

Bastian-Blessing Co. 

Burdett Mfg. Co. 

International Oxygen Co 

Mattingly Automatic Valve Co. 
WELDING APPARATUS (Electric) 

Electric Arc Welding & Cutting Co. 

General Electric Co 

Gibb Instrument Co. 

Mackey, Harris, Inc. 


OElLAL LS 
elding Metal 


Is making sounder and tougher welds at a lower cost per 
lineal foot in thousands of welding shops. 


If you have not tried Weldite, it will be worth your while to 
request samples, which will be gladly furnished free of charge 
to shop foremen and any others interested in welding. 


Furnished Copper Coated for Gas Welding 
Bare and Flux Coated for Electric Welding 


Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, IIl. 


Quasi-Are Weldtrode Co. 

Westinghouse Elec. Mrz. Co. 

Wilson Welder & Metals Co. 
WELDERS’ GLOVES, 

Air Reduction Sales Co, 

Carbic Mfg. Co. 

Davis-Bournonville Co. 


Electric Arc Cutting & Welding Co. 


International Oxygen Co. 

Oxweld Acetylene Co. 

Purox Co. 

The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 


WELDERS’ GOGGLES 
Air Reduction Sales Co. 
Bastian-Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
International Oxygen Co. 
Modern Engineering Co, 
Purox Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering OC rp. 


WELDERS MASKS 


Electric Arc Welding and Cutting Co. 


General Electric Co 
Gibb Instrument Co. 
Ideal Face Shield Co, 
Mackey, Harris, Inc. 
Torchweld Equipment Co. 




















Transportation Engineering Corp. 
Wilson Welder & Metais Co 
WELDING RODS AND 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Davis-Bournonville Co. 
Gibb Instrument Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Mackey, Harris, Inc. 
Managanese Steel Forge Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Quasi-Arc Weldtrode Co. 
Purox Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
Wilson Welder & Metals Co. 
WELDING ROD HOLDERS 
C. Sorensen. 
WIRE AND CABLE (Asbestos Insulated) 
Central Steel & Wire Co. 
D. & W. Fuse Works, General Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


B 
Bastian-Blessing Co., 
Bierman-Everett Fdy. Co 
Ruffalo Dental Mfg. Co 
Burdett Mfg. 


Carbic Mfg. Co 

Central Steel & Wire Co 

Chicago Steel & Wire Co 

Commercial Acetvlene Supply Co.......... 
Wm. Cramp & Sons 


Davis-Bournonville 
M. Keith Dunham 


Gas Products Assn 

Gas Tank Recharging Co 
General Electric Co 
Gibb Instrument Co.., 
The. Harris Colorific 


a 


Ideal Face Shield Co 
International Oxygen Co 
Imperial Brass Mfg. Co 


K 
K-G Welding & Cutting Co 

L 
Linde Air Products Co 


Mackey & Harris, Inc 
Manganese Steel Forge Co 
Mattingly Automatic Valve Co... 
Alexander Milburn Co 

Modern Engineering Co 

Morey Flux and Chemical Co 


National Carbon Co 
Oo 
Oxweld Acetylene Co 


Page Steel & Wire Co 
The Prest-O-Tite Co., 
The Purox Co 


Q 
Quasi-Arc Weldtrode Co 


Reid-Avery Co 
Rochester Welding Works......... 
Roebling, John A., Sons Co..... 


Cc. Sorenson 

Shawinigan Products Corporation. 
Smith’s Inventions, 

Smith Heylandt Co 

Superior Oxy-Acetylene Machine Co.. 


T 
Torchweld Euipment Co 
Transportation Engineering Corp... 


U 


Union Carbide Sales Co.............- 
U. S. Gauge C ‘ 
United States Welding Co.. 


w 
Welding Metals Mfg. Co 
Westinghouse Electric Mfg. Co 
Wm. Wharton, Jr., & Co., Inc.... 
Wilson Welder & Metals Co....... 
Wodack Electric Tool Corporation. . 
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In Every Well Equipped Shop— 


COMMERCIAL 
ACETYLENE 
8 Se Sen The welder is at his best when he is provided with the 
Sosty equipment and supplies which are dependable and up-to- 
1236 in 25 cu.ft. date. Complete equipment in the shop relieves him of a 
ff ee 6 


lot of extra work and enables him to spend his time mak- 
ing good welds. 

A supply of COMMERCIAL ACETYLENE is a part 
of every complete shop equipment. You can depend upon 
the purity and uniformity of COMMERCIAL ACETY- 
LENE. It is all fuel and its use makes efficient welding. 


Are you acquainted with our free loan cylinder plan, 
the economical way to buy acetylene? We will be glad to 
explain it in detail. Write to our nearest office and quo- 
tations based on your requirements will be furnished 


promptly. 


COMMERCIAL ACETYLENE SUPPLY CO. 


Main Office: 80 Broadway, New York City 
Railway Exchange Bldg., 80 E. seen gy Blivd., Chicago | 


\tlanta, Ga. San Francisco, Calif. “— eles, as. Blue Island, Ill. 


East Deerfield, Mass. Boston, Mass. dee W. Berkeley, Calif. 
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FOR THE OXY- 
ACETYLENE WELDER 














FOR THE 
THERMIT WELDER 


Send the Coupon 
Today 


Order with this cou- 
pon enclosed check or 
money order for five 
dollars. If, after keep- 
ing the book five days 
for examination, you 
are not satisfied with it, 
you may return it at 
our expense and the 
purchase price will be 
promptly refunded. 














_ 


THE WELDING ENCYCLOPEDIA, Third Edition, 


is the most complete compilation of welding information 


ever published. 


No matter how much welding you do— 
No matter what kind of welding you do— 


No matter what welding process you use— 


If you Weld, you need this ate 


It describes in detail the theory 


and practice of every welding 


process. 


It tells how to weld every 
weldable metal by each of the 


welding processes. 

It gives detailed instruc- 
tions for handling the impor- 
tant welding jobs, such as 
boiler welding, sheet metal 
welding, tank welding, 
pipe welding, etc. 

It tells how to pre- 
pare parts for welding. 

It tells how to install 
and care for welding 
equipment. 

It explains the 
meaning of all words 
and terms found in 
welding literature. 

It tells where to 
buy all standard 
makes of welding 
apparatus and sup- 
plies. 
















ES 


THE WELDING 

ENCYCLOPEDIA 
yr Pp ry; 
fAIikKD 


F DI TION 


437 Pages 
600 Illustra- 
tions 

Leather 
Grain 

Limp 
Binding 

Gilt Edges 


FOR ALL WELDERS 


CONTENTS 
1. Illustrated encyclopedia covering all words, 
terms,'and trade names used in welding. 


2. Oxy-Acetylene Welding.—Aluminum, Steel, 
Cast Tron, Copper, Brass, Bronze. (Full in- 
structions for welding each of these metals.) 


3. Electric Arc Welding—Complete instruc- 


tions for welding all metals, studding, cutting, 
etc. 





4. Electric Resistance Welding. Includes 
Butt Welding, Line Welding, Percussion 
Welding and Spot Welding. 


S. Thermit Welding.—The most complete 
sreatise on this process ever published. 


6. Boiler Welding.—An important subject for 
the welder to study. 


7. Complete chapters on Pipe Welding, Rail 


Joint Welding and Tank Welding, explaining 
procedure in detail. 


refund the purchase price. 


SBBWAWsVIssesBeseseseseseeaa vy, 


which find enclosed five dollars. 


8. Heat Treatment of Steels. 

9. Rules and Regulations —What can 
welded, and what cannot be welded. R 
also govern the installation and operat 


equipment. 


10. Complete instruction courses in Elect 
Arc Welding and Oxy-Acetylene We 
Lessons, exercises, Reference Readings, 
aminations. 


11. Charts and Tables—A fund w 
information at a glance. Includes color 
showing colors at various temperatures, a 
color chart showing proper adjustment o! 
oxy-acetylene welding flame. 


12. Condensed Catalogs.— Up-to-date int 
mation about the leading makes of welding 
apparatus and supplies. The Buyers’ inac? 
is a convenient and reliable guide to the ma 
who purchases or recommends welding 4 
paratus. 


SVVC FPSB BBB BBB BBBBB BBB SBS BBBBBBSBBBBBBBBBRESESEEEEEE"® 


The Welding Engineer Publishing Co., 
608 S. Dearborn St., Chicago, Ill. 


Please send me a copy of The Welding Encyclopedia, Third Edition, 
I understand that | may keep it for five 
days for examination and if it is not satisfactory | may return it and you w) 























CALIFORNIA 
resno California Com- 
‘press Gas Co. ‘ ; 
Los. ngeles — California 
Compressed Gas Co. 


*Oaklat California Com- 
presse 1 Gas Co. 
Reddin 1g — California Com- 
pressed Gas Co. 
.—California Com- 
ressed Gas Co. 
an Diego—California Com- 
presset d Gas Co. 
an Francisco — California 
Comp! ressed Gas Co. 
San Jos : — California Com- 


Sacrame nti 


S 


pressed Gas Co. : 
Stockton — California Com- 
pressed Gas Co. 
COLORADO 
‘Denver — Colorado Com- 
pressed Gas Co. 
DELAWARE 
Wilmington — Burdett Oxy- 
gen Co. 
ILLINOIS 
*Chicago Acme Oxygen 
Co., Burdett Oxygen & 
Hydrogen Co., and Swift 


& Company. 
Decatur— The William L. 
Oakes Machinery Co. 


Evanston — Burdett Oxygen 
& Hydrogen Co. 
oliet—Acme Oxygen Co. 
Kankakee—Thermalene Gas 
L< rp. 

*Peoria—Electrox Co. 
Rockford — Acme Oxygen 


Lo 


Ci 


and Burdett Oxygen 


Quincy — Tenk Hardware 
Co. 
Chicago—Acme Oxy- 
gen Co. 
insville—Kentucky Oxy- 
zen-Hydrogen Co. 
nd polis—Indiana Oxy- 


en Co 


ort — Logansport 
Oxygen Co. 
lis] ika—C. A. Schrader 
IOWA 


tendort — 


Bettendorf 
Hydrogen Co. 


KENTUCKY 


lle—Kentucky 
Hydrogen Co. 


LOUISIANA 


()r] 


Oxy- 


eans — Louisiana 
en Co. 
. port — The 


1 Co. 


MANITOBA 


Auto Lite 


FF Rabi 


Southern Oxygen 


3 ain- 


Gas 


n—Southern Oxy- 


MASSACHUSETTS 

Boston Electrolytic 
Co. 

MICHIGAN 

\. J. Hodge 
Burdett Oxygen 
etroit ; 
pids—Grand Rap- 
ling & Supply Co. 
—Michigan Ox- 


LO, 










MINNESOTA 
*Minneapolis — Commercial 
Gas Co. 


MISSOURI 
*Kansas City— Kansas City 
Oxygen Gas Co. (2 plants) 
MONTANA 
*Butte — Mountaineer 
ers Supply Co. 
NEBRASKA 


*Omaha—The Balbach Co. 


Weld- 


NEVADA 
Reno — California Com- 
pressed Gas Co. 
NEW JERSEY 
Bloomfield—American Oxy- 
gen Service Co. 
Clifton—International Oxy- 
gen Co. 
East Orange—International 


Oxygen Co. 
*Newark—International Oxy- 
gen Co. 


This 
prompt, 


Th 


nation-wide 
ice. 


emergency, 


railroads have 


Whatever 


(*Indicates Plant.) 





organization 
efficient and dependable serv- 


gives you close personal service, 


tire oxygen supplies. 
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Long Island City, L. 
ternational Oxygen Co., 
Crescent St. 

New York—American Oxy- 
gen Service Co.; Interna- 
tional Oxygen Co., 114 E. 
138th St., 134 Park Row, 
227 W. 64th St. 

*Port Ivory, S. lL—American 
Oxygen Service Co. 

Rosebank, S. I.—International 
Oxygen Co., 1064 Bay St. 

Tompkinsville, S. I.—Amer- 
ican Oxygen Service Co. 





OHIO 

*Canton — Buckeye Oxygen 
Co. 

*Cincinnati— Ohio _Electro- 
lytic Oxygen Co. 

*Cleveland—Burdett Oxygen 
Co. of Cleveland 

Cleveland—Clarke Chemical 
Co. 

*Columbus — Gas Products 
Co. 

*Niles—Ohio Oxygen Co. 


48 Plants—74 Warehouses 


To Serve You 


insures 


e plant with which you contract 


and in 


all these plants stand ready 
to supply your needs. 


Many large manufacturers and trunk line 
shown their confidence in 
this service by contracting for their en- 


your cutting or welding needs, 
write to the plant nearest you or to 


GAS PRODUCTS 
ASSOCIATION 


140 S. Dearborn St., Chicago, III. 





New Brunswick — American 
Oxygen Service Co. 
New Brunswick — Interna- 


tional Oxygen Co. 


Nutley—International Oxy- 
zen Co. 
Paterson—International Oxy- 
gen Co. 
Plainfield—International Oxy- 
gen Co. 
NEW YORK 


Brooklyn—American Oxygen 


Service Co., International 
Oxygen Co., 11 Herkimer 
Place. 


Flushing, L. I.—lInternational 

Oxygen Co., 113 Broadway. 
Jamaica, L. I.—International 
Oxygen Co. 





*Toledo—International Oxy- 
gen Co. 
*Wicklife—Clarke Chemical 
Co. 
OKLAHOMA 


Blackwell—Burdett Oxygen 


Co. of Oklahoma City 
Enid—Burdett Oxygen Co. 
of Oklahoma City 
*Oklahoma City — Burdett 
Oxygen Co. of Oklahoma 
City 
*Tulsa — Tulsa Oxy-Hydro 
Co. 
OREGON 
*Portland—Portland Oxygen 


& Hydrogen Co. 
PENNSYLVANIA 


Chester — 
Co. 


Burdett Oxygen 
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McKeesport — International 
Oxygen Co. 


*Norristown—Burdett Oxy- 
gen Co. 

Oil City—International Oxy- 
gen Co. 

Philadelphia—Burdett Oxy- 
gen Co.; *Paschall Oxygen 
Co. 

*Pittsburgh — Burdett Oxy- 
gen & Hydrogen Co. 

Pittsburgh — International 


Oxygen Co. 
*Verona—lInternational Oxy- 
gen Co. 


TENNESSEE 
Alton Park— Burdett Oxy- 


gen Co. 

Bristol — Burdett Oxygen 
Co. 

*Chattanooga—Burdett Oxy- 
gen Co. 

Johnson City — Kentucky 


Oxygen-Hydrogen Co. 

Knoxville — Burdett Oxygen 
Co. and the Kentucky Oxy- 
gen-Hydrogen Co 

*Memphis— Memphis Oxy- 
gen Co. 

Nashville — Burdett Oxygen 
Co. and Kentucky Oxy- 
gen-Hydrogen Co. 


TEXAS 


Dallas—Burdett Oxygen Co. 


*Ft. Worth— Burdett Oxy- 
gen Co. of Texas 

Galveston — Gregory Auto 
Supply Co. 

*Houston — Magnolia Gas 
Products Co. 

Ranger — Burdett Oxygen 


Co. of Texas 
San Antonio—Magnolia Gas 
Products Co. 
Waco—Burdett Oxygen Co. 
‘ of Texas 
Wichita Falls—Burdett Oxy- 
gen Co. of Texas 


UTAH 


*Salt Lake City—Utah Com- 
pressed Gas Co. 

Ogden — Utah 
Gas Co. 


VIRGINIA 


*South Washington—South- 
ern Oxygen Co. 


WASHINGTON 


Jellingham Washington 
Compressed Gas Co. 

Everett — Washington Com- 
pressed Gas Co. 


Compressed 


*Seattle-— Washington Com- 
pressed Gas Co. 
Tacoma—Washington Com- 


pressed Gas Co. 


WEST VIRGINIA 


Charleston—Kentucky Oxy- 
gen-Hydrogen Co. 
WISCONSIN 
Appleton — Universal Oxy- 
gen Co. 
Fond du Lac — Universal 


Oxygen Co. 
Green Bay—Universal Oxy- 
gen Co. 
*Kenosha — Wisconsin Oxy- 
gen & Hydrogen Co. 


Madison — Universal Oxy- 
gen Co. 

Manitowoc—Universal Oxy- 
gen Co. 


*Milwaukee—Universal Oxy- 
gen Co. 

*Sheboygan—Universal Oxy- 
gen Co. 
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IMPORTANT 
ANNOUNCEMENT 


The Smith-Heylandt Company, Inc., has 
taken over the entire patent rights, impor- 
tation, sale and distribution of the famous 
Heylandt apparatus for the manufacture 
of gases by the liquefaction process. 


Immediate delivery will be guaranteed on 
all Heylandt equipment and an improved 
service program is scheduled for the bene- 
fit of present and prospective users of 
Heylandt apparatus. 


Heylandt-Oxygen 
Plants 


Are used by some of the largest corpora- 
tions in the United States, and their su- 
periority is well-known. 


Mr. Elmer H. Smith, well-known in the 
acetylene welding field, heads the Smith- 
Heylandt Company, and announces that 
liquid oxygen breathing equipment will 
be manufactured by the new organization, 
in addition to the Heylandt Liquefaction 
Apparatus. 


A new and complete catalog, describing 
and illustrating the products of the Smith- 
Heylandt Company, will be ready for dis- 
tribution in the near future. Requests for 
the catalog should be made at once. 


Smith Heylandt Company 


(Incorporated ) 


2623 4th St. S. E., 
MINNEAPOLIS, MINN. 
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Welded Pressure Vessels 


For several years efforts have been made t 
draw up a Code for the Welding of Unfir 
Pressure Vessels. 
ing experts were not in agreement on man) 
essential points. Fundamental scientific know! 
edge based on test data was not available. Th 
American Bureau of Welding has completed 
series of tests on some 47 tanks. The progra 
involved an expenditure of over $15,000. 
test data, analysis of same, conclusions 
recommendations to the Boiler Code ‘| 
mittee of the A. S. M. E. has been compiled 
a report, copies of which are available for dis 
tribution at $1.50 to members and $5.00 to no: 
members. 


Opinions of the best wel 


American Welding Society 
33 West 39th Street New York, N Y. 
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PAGE ARMCO 


GAS WELDING RODS anv ELECTRODES 
Page-Armco Gas Welding Rods and Electrodes are a 


recognized standard. The metal is the purest iron 
made commercially, and the elimination of gases and 
slags from the welds is thus assured. 


Page-Armco Gas Welding Rods and Electrodes meet 
all the requirements of the American Welding Society's 
specifications: G-No.1l-A for Gas Welding Rods; 
E-No.1-A for Electrodes. 


Yellow tag denotes Gas Welding Rods—ends of rods 
colored yellow. Blue tag denotes Electrodes—ends of 


rods colored blue. 
RNG 


INGOT IRON 








Page Steel and Wire Co., 
Bridgeport, Connecticut. 


An Associate Company of American Chain Co., Inc. 
District Sales Offices: Chicago, New York, Pittsburgh, San Francisco 











Equipment is Necessary 


Profitable Welding 


The Welder using SMITH’S A-Mal- 
Gam has a decided advantage over 
competitors. Not only does SMITH’S 
A-Mal-Gam make a perfect weld in 
shorter time but it eliminates pre- 
heating of most cast iron welding jobs. 
With SMITH’S A-Mal-Gam, your 
welding torch and a bronze filler rod 
you are able to handle all types of 
jobs, giving your customers faster and 
better service at the same time making 


bigger profits thru lowered operation 
MITHS 
Why not make all the profit from 
every job. SMITH’S A-Mal-Gam en- 
A- -GAM ables you to do it. 
Send us your order for a 1-lb. can to 


FORMS A PERFECT BOND day. Pay the postman $3.25 on receipt. 
BETWEEN CAST IRON AND BRONZE If it doesn’t do all we say, your Free Booklet 
money refunded. A postal card will Wits fer eur Book 


Promises."" Full of 
do. many time and 


SMITH’S INVENTIONS, Ine. vous ‘bow’ csbers 
2623 4th St., S. E., Minneapolis, Minn. feb at's Sra” 
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FACE SHIELDS 


ONCE TRIED — ALWAYS USED 


Ideal Face Shields protect the head, chest and neck 
against direct and reflected rays. Easily adjusted and 
removed. Constructed of vulcanized fibre and aluminum, 
assuring durability and lightness. Holding devices keep 
shield rigid under all conditions, leaving hands free for 
work. No metal touches the operator. Hinged door 
allows quick inspection of work or interchange of glasses. 


Railroads, shipyards and 
steel mills are using the 
Ideal. Use it in your shop, 
and increase the v*'we of 
your arc welder. 


THE IDEAL FACE SHIELD CO. 


468 N. Garfield Ave., 
COLUMBUS, OHIO 








Wanamaker Coated Electrodes 


FOR 


ARC WELDING 


Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulletin describes 
the WANAMAKER COATED ELEC 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
15 PARK ROW, NEW YORK CITY. 
327 SOUTH LA SALLE ST., CHICAGO, ILL. 








ATT 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACETYLENE 
GENERATORS 


—SUN-TNN SS 
ALC CARBO 


ath enka aer 

| . Packed 
non-returt 
able 
drums c 
taining 100 


lbs. net 


Manufactured by 


Gas Tank Recharging Co. 


Works: Keokuk, lowa 


General Office: - Milwaukee, Wis. 


Distributed by 


The Williams Hardware Company 


100 Second Avenue, North 


Minneapolis, Minn. 
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E. R. Nash won 
FIRST PRIZE with 


RACO WIRE 


Thousands of welds 
were submitted in the 
contest just held by \the 
United States Welding Co. 
of Minneapolis. 

The winner of the 
hundred dollar First 
Prize was E. R. Nash, 
of Hanford, California. 


He Used 
RACO WIRE 


Ghe REID-AVERY CO., Inc. 


21st and Washington Avenue 
PHILADELPHIA 








Manufacturers of 
WELDING WIRE ONLY 
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Cramp’s Welding Rods 





Parsons’ Manganese Bronze 


Rolled Welding Rods—The strongest bronze welding 
rods made for Oxy-Acetylene Welding and High Fire 
Brazing of Malleable Iron, Brass and Bronze. The use 
of Parsons’ Manganese Bronze Filler Rods in brazing 
malleable iron results in the strongest possible weld 











or braze and insures satisfactory work. 





We also furnish Welding Rods of Cast Iron, Cop; 

Covered Iron and American Iron for welding stee 
Vanadium Steel, Nickel Steel, Cast Aluminum, Draw: 
Aluminum, Soft Brass and Phosphor Bronze, als 
Steel Electric Welding Rods both flux covered a: 


uncoated. 


Cramp’s Cast Iron Solder 


for repairing Scored Cylinders and Water Jackets 
etc. Thoroughly tried for several years by our cus 
tomers and found entirely satisfactory. 


Cramp’s Aluminum Solder 


A joint properly made with this solder is stronger 
than the original casting and is preferable to a welded 
joint. 















We furnish and will be glad to esti- 
mate on all kinds of brass and bronze 
castings. 



































K-G TORCHES 
REGULATORS 
COMPLETE UNITS 


K-G WELDING anpd CUTTING CO., Inc. 


Home Office and Factory: 556 W. 34th St., New York City 
DISTRIBUTORS & SERVICE STATIONS :— 


O. W. Adams & Co., Mamaroneck, N. Y. New England. 
Welders Supply Co., 700 McCulloh St., Baltimore, Md. 

Charles C. Ebright, 1121 North Ashland Ave., Chicago, IIl. 
J. W. Evans & Son, Tompkinsville, Staten Island, N. Y 


Albany Welding & Boiler Works, 40 Madison Ave., Albany, N. a 


H. Harrison Kress, 1718 Sansom St., Philadelphia, Pa. 


Gaul, Derr & Shearer Co., 16th & Fairmont Ave., Philadelphia, Pa. 


Welding & Supplies Co., 1142 Ontario St. East, Montreal, Que. 
Welding & Supplies Co., Toronto, Can. 

Weldit Acetylene Co., 144 W. Larned St., Detroit, Mich. 

A. G. Sprague Co., 870 Amboy Ave., Perth Amboy, N. J. 

W. C. Swift, West Alexandria, Ohio. 

Welders Service Co., Library Rd., Pittsburgh, Pa. 

Passaic Bergen Welding Co., 650 Main Ave.. Clifton, N. J. 
Passaic Bergen Welding Co., 356 Fair St., Paterson, N. J 











Clean and Quick Method 


of Brazing 


B. D. M. Co.’s No. 101 Gas Brazing Stand for | 
rooms or manufacturing purposes, has two pow: 
gas blowpipes which are adjustable in any direct 


The substantial iron frame carries also an air drun 
and necessary connections as illustrated. Equ 


effective for a small piece of soldering, or for a ! 
job of brazing requiring both blowpipes and a built 
fire-brick backing. Catalog ‘“B.X.,” to be had fo 
asking, tells all about it. 


Buffalo Dental Mfg. Co. 


Buffalo, N. Y. 
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ROEBLING WELDING WIRE 





Conforms to specifications of The American Welding Society. 


Gas Welding Wire 
Low Carbon Electrodes High Carbon Electrodes 
ROEBLING WELDING WIRE gives satisfactory service and demonstrates 


its efficiency and reliability. Exacting tests have proven that it possesses those 
qualities essential to good welding. If you are not using our welding wire, 
it amply merits your consideration. 


Roebling copyrighted trade-mark YR stamped on each Electrode 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, NEW JERSEY 


New York Boston Chicago Philadelphia Pittsburgh Cleveland 





















































































Send for 
this FREE book 


MANUAL of 
INSTRUCTION 


for 


WELDING 
OPERATORS 


‘No charge—No obligation 


A number of pages have been selected from 
THE WELDING ENCYCLOPEDIA, Third 
Edition, and published separately in the form 
of an instruction manual for welding operators. 
This manual contains lessons, exercises and 
examinations on oxy-agetylene welding and 
electric arc welding. It contains a color chart 
showing the appearance of metal at different 
temperatures, a color.chart showing the ap- 
Harris Calorific pearance of the oxy-acetylene flame at different 
Company adjustments and two pages of illustrations 
showing step by step the procedure to be fol- 
lowed in setting up oxy-acetylene apparatus. 
This little booklet will be found invaluable to 
welding instructors, welding foremen, welding 
supervisors and welding students. It will be 
sent free to you upon request. 


Pioneers—Wholesalers 
Apparatus For Gas Mfgs. 
CLEVELAND 
OHIO 


THE WELDING ENGINEER 
608 S. Dearborn St., CHICAGO 
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The distress phone call 


LINDE not only answers the 















call in an emergency, but also LIN DE 1 
renders the day-to-day delivery OXYGEN 
service that enables the work- 
: . : District Sales 
ers of a great city to reach their 4 pach 
jobs every morning. f \ ATLANTA 
Linde’s will to help in emer- BUFFALO 





CLEVELAND 


gencies and in daily needs is 
backed by abilitytohelpinthe ¢ 
form of 115 plants and ware- | 
houses. 


DALLAS 
DETROIT 
KANSAS CITY 
LOS ANGELES 
MIL W AUKEE 
NEW ORLEANS 
NEW YORK 
PHILADELPHIA 
PITTSBURGH 
ST. LOUIS 
SALT LAKE CITY 
SAN FRANCISCO 
SEATTLE 





THE LINDE AIR PRODUCTS COMPANY 


General Offices: Carbide & Carbon Building 
30 East 42d Street, New York 


38 PLANTS—77 WAREHOUSES 








YOU CAN DEPEND ON THE LINDE COMPANY 















ARC WELDED WELL 





CASINGS. 


How the Work is Routed Through the Shop—Efficiency 
of Welded Casings — Time an Important Factor 


By “El Soldando” 


SHE story of are welding and how it is applied to the manu 
| re of oil-well casings by one of the leading manu fac- 
rs of oil field supplies in southern California is not a tale 

irkable tests, nor one of huge or intricate repairs. It is 
, story of efficiency in the handling of the large sections 
ad the simplicity and economical production accomplished by arc 
lding in this field of work. 


The casing discussed in this article is 13 in. in diameter and 
ide of No. 10 gauge iron. It is two ply and built in 30-ft. 


ctions, each section consisting of 10 3-ft. joints. 
The inner ply joints are commonly called “insides” and the 











Welding Oil Well Casings is Carried On In a Special Shop. 


outer ply joints are known as “outsides.” The seams of both 
outside and inside joints are lapped and riveted, but due to the 
fact that they must stand a pressure of 550 Ibs. per sq. in., the 
rivets have not been at all dependable. 

To insure a stronger casing, arc welding was brought into use 
and as it naturally strengthened the casing to a great extent, it 
is rather interesting to note at what a small labor cost this was 
iccomplished. 

The “inside” joints upon being riveted are placed seams down 
upon a table, where two welders working from opposite sides of 
the table make five 2%4-in. welds on each inner seam. On No. 
10 gauge iron, care must be taken so as not to “burn” through, 
because the outside joints have to be rammed over the inner 


A.C. Machine 
Iron Rail 






‘ 


LAVOUT OF WELDING DEPARTMENT 
Floor Plan of Welding Shop. 


the next operation. 

mpleting the welds, the joints are rolled from the table. 
lers are assigned to this table and in an eight-hour day 
ige two-man output is 720 ft. of casing, or 250 ft. of 
lding. 


the section is completed it is placed upon a truck and 
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rolled into the welding room where it is rolled onto two tracks 
These tracks are 75 ft. long and can accommodate 2,000 ft. of 
casing. The welding room is divided into compartments by a 
huge canvas screen suspended from the roof. 

After a section has been completely welded, it is rolled onto 
another truck and upon being rolled out of the welding room, it 
is picked up by a crane and slipped into a large vat of hot tar. 
It is then piled ready for shipment. 


In each 3-ft. outside joint, there are punched 12 %4-in, holes. 


weds 
wWELDs j 
ywoe \ Woes WELOED 





Detalles of Welded Casings. 


This is a total of 120 holes in a section. These holes, when 
welded, join the inner and outer casings. As to their strength, 
we can but use our imagination. To our knowledge, none has 
ever been tested to destruction. 

As with the inside seam, there are five 24%-in, lap welds made 
to each 3-ft. of the outside seam. 

With 120 %-in. holes and 21 ft. of lap welding to each 30-ft. 
section, it might seem that it was a costly form of production. 
However, we offer a few figures on this point, using alternating 
current machines, 170 amperes and a 3/16-in, coated electrode, 
one welder in an eight-hour day can weld four sections, or 120 ft. 
of 13-in. casing. This is a total of 480 holes a day. 

This, when said quickly, sounds almost impossible, but when 
one considers that it is No. 10 gauge iron and, that there is no 
pulling or hauling of cables, the tracks are arranged so that the 
casing is in a convenient position, and does not necessitate any 
crawling around upon the part of the welder, it is then clear that 
waste has been cut to a minimum, It is, of course, a lot of weld- 
ing, but not impossible, as it may seem at first. 

On the lap welds of the outer seam, a welder can produce 480 
ft. of casing in an eight-hour day. This is 43 ft. more than is 
done on the inside seams. This difference is due to the delay 
in the loading and unloading of the table. 4 


There is then, to each 30-ft. section, a total of welds as fol- 


lows: 
Inside seams—10 ft. 6 i80.........cccscccovess-vsersees 40 min. 
Outside searms—10 ft. 6 iM..............ccsccsoeore Y, hr. 
Holes, 4% in.—120 ft ‘ siousbuneateluhons 2 hrs. 
Total adaiaii i eudieielane 3 hrs., 10 min. 


Or an actual labor cost (first-class welder) of nine cents per 
foot of casing 

When one figures the number of feet that the average well is 
drilled, there is no doubt that the cost of welded casing must 
exceed that of merely riveted casing. 

However, in the old fields, where time is often a very important 
factor, the mere difference of so many cents per foot is not to 
be considered in the quest fora casing that can be relied upon for 


strength. 
To every string (about 700 to 1,000 ft.) of casing there is a 


(Continued on page 28) 


SBMRAZION G PIPE 


Bronze Collar Applied to Cast Iron Pipe Promises to 
Become Important Development in Pipe Welding 


A LTHOUGH more expensive than steel pipe on account of 
its greater thickness, cast iron pipe is generally accepted by 
gas companies as more desirable for gas mains for the reason 
that it has a greater resistance to corrosion. There are a number 
of operating conditions under which it is desirable to use steel 
pipe in spite of its short life, but the developments of a new 
method of joining pipe sections promises to increase the popu- 
larity of the cast pipe, and this is further encouraged by the dis- 
position on the part of manufacturers of cast iron pipe to raise 
the quality of their product. 

Engineers of the Linde Air Products Company have been work- 





JOIN TS 


erly and make it stick to the iron. The operator d 
to worry about penetration, and his work is all up 

it is easy to handle. The process is also economical 
gas consumption because this sort of joint requires | 
the making of a regular cast iron weld. Its econom, 
greater cost of the bronze welding rod as against tl 
welding rod. A number of interesting tests have be: 
to determine the strength of the joint obtained in t 
and all of demonstrated that 


welded in this manner would withstand shocks great] 


them have thoroughly 


of those ordinarily experienced in service and in hand 








Test Specimens of New Type of Brazed Cast Iron Pipe Joints. 


ing for some time on a method of making brazed joints which 
promise to be more satisfactory than welded joints, and alto- 
gether the most economical type of joint available for this work. 
The brazed joint has not yet been widely enough applied, nor 
long enough in service to be considered standard practice, but 
its response to tests and the satisfaction expressed by the few 
users who have adopted it, indicate that this class of work will 
not long be referred to as being in the experimental stage. 

In effect the oxy-acetylene brazed joint in cast iron pipe is a 
bronze collar or band, a little more than an inch wide and about 
3/16 in. 
together. 


thick, applied to plain ends of iron pipe, simply butted 

The photograph at the right of Figure 1 shows a sec- 
tion of a typical joint. It will be seen that no attempt has been 
made here to secure penetration. In fact on account of the neces- 
sity for making the slight expansion and contraction allowance, 
it is not desirable that penetration should be secured. 


Another important advantage from the point of vi 
gas company is the ease of applying this process t 
of joints which are needed in the lines. Two of the 
in Figure 2 will serve to illustrate the possibilities in 
tion. Joints of this character have been tested and pr 
factory, so the brazing process.is also recommended f 
struction and application of fittings. The 
facturers raise no objection to the adoption of fittings 


cast iron 
in this way, because there is not so much profit in th 
ture of cast fittings as in the manufacture of plain pij 
successful application of brazing to construction of 
mains promises to result in a more extensive us« 
grade of cast iron pipe. 

Some of the photographs reproduced here illustrat: 
the characteristics of the bronze welded joint descri! 


In Figure 1 the first two photographs show both sid 


ae ee 


New York Chicago 








How Brazing is Used to Make Either Butt Joints or Specials. 


The close bond is desired between the bronze collar and the 
top surface of the ends of the pipe. It is well known that bronze 
which has been properly deposited on cast iron cannot be pulled 
away without pulling some of the iron along with it. So if this 
joint is well made, there is sufficient strength at the points in- 
dicated. As far as bending of the pipe is concerned, resistance 
to such bending is offered by the thickness of the bronze collar. 

One of the advantages of this type of joint is the ease of ap- 
plication. It is not difficult to learn how to fuse the bronze prop- 


these joints which has been flattened with a hammer 
iron has cracked and broken in a number of places 
bronze collar has nor has it been 


not cracked sepa! 


the iron. 
Figure 5 illustrates a piece of pipe which has beer 
this process, a piece broken out of it with a hammer 
a small section cut out through the joint. 
Figure 3 is a photograph of one of the bending 
has been applied to this type of joint. Three 12-ft. s 
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S ” as the weights applied to the joints were increased, cured by this process, and also a lantern slide display illustrating 
the amount of deflection was measured. A weight of 796 Ibs. on the series of tests referred to above. This created considerable 
he i the left and 818 on the joint at the right produced interest on the part of the local and visiting members of the gas 
, deflect of 2% in. at the left joint, 2% in. at the right-hand industry. 
‘nt and 2!4 in. in the center. Increasing the load at the left 


gos Ibs. and the load at the right to 997 Ibs. caused a deflec- 


OXYGEN BUSINESS GOOD IN TULSA 

Willard Foster, President of The Tulsa Oxygen Company, 
was in Chicago on March 27-28-29, attending an oil association 
convention at the Congress Hotel and attending to business 
having to do with the expansion of his company’s production 
capacity. 

It is reported that Mr. Foster plans to erect additional 
oxygen plants during the year and also one or more acetylene 
plants. He has secured the contract for oxygen and acetylene 
from the Frisco and other railways. Mr. Foster declined to 





How Brazed Joints Were Tested. confirm these reports but stated he was considering expan- 
sion and was not yet ready to announce where plants would 


ion of 27@ in. at each joint and 3% in. in the center. Failure ‘ . . . 
be erected. His associates in the company are wealthy oil 


ccurred when a load of 1,398 lbs. was applied at the left and 1,367 ‘ 
. at the Fae men whose companies are large consumers of oxygen and 
> : acetylene. 
Figure 8 is a photograph oF om of the broken joints. These It is gratifying to note the rapid progress The Tulsa Oxy- 
rere CxAMine COTES ane quaint: rae the bronze joint dis- gen Company has made in the short time they have been 
played all of the characteristics expected of it. ae at 
lhe development of this type of joint indicates the progressive- Mr. Foster is boosting Tulsa as the meeting place for the 
convention of the Gas Products Association next January, 
as they are building a twenty-two story hotel, which is almost 
completed, and which will be one of the best hotels in the 


South, and, by the way, it is all financed by Tulsa capital. 


WE CANNOT FURNISH IRISH ROSES 
Editor: 

Kindly advise if you can furnish a copy of “My Wild Irish 
Rose From the County Mayo.” If not please advise name 
of Publishing Co. that can furnish same. 

Answer—We cannot give you the addresse of “The Wild 
Irish Rose.” The last seen of him he was in attendance at 
the banquet given. by the Gas Products Association, and we 
would suggest that you communicate with the Secretary of 
One of The Broken Joints. the Association, Mr. C. T. Price, 140 S. Dearborn St., Chi- 





cago, Ill—Editor. 





ness which is characteristic of the welding industry, whose engi- 
neers refused to be misled into thinking that the process has 


( reached its highest stage of development and application, and HEAVY JOBS DISCUSSED AT CHICAGO 
ire constantly experimenting with improved methods and pro- MEETING 
dure of widening the field of application for the process and At the April meeting of the American Welding Society, 





















isetulness of the apparatus and materials produced for the in- 


dustry 


Chicago Station, W. L. Senbert, proprietor of the Chicago 
Welded Products Co., gave an illustrated talk on the various 
+ Short time ago when the Illinois Gas Association was hold- types of work which finds its way to the job shop. Several 
very heavy jobs were shown, which called forth some interest- 
ing discussion. M. A. Dantzler, of the Gas Tank Recharging 
Co., Milwaukee, read a paper on “Acetylene,” which was 


followed by a lively discussion of points raised by the paper. 








AHLDIN MOVES TO CHICAGO 

David Ahldin, formerly chief engineer of the Commercial 
Acetylene Supply Company, New York, has recently become 
associated with Mr. Keith Dunham, Chicago. Mr. Dunham 
is now ready to furnish advice and engineering service for 
acetylene generating installations. Mr. Ahldin is well known 
in the industry through his long association with the commer- 
cial organization, and has served a term as president of the 
International Acetylene Association. 














The Buckeye Oxygen Company recently placed in opera- 
tion at Canton, Ohio, a new Oxygen Plant with monthly pro- 
eting at Hotel Sherman in Chicago, engineers of the duction capacity of two million cubic feet. The complete 
nde * Products Company had, on display in the hotel, a installation, which is of the Air Liquefaction Type, was made 
samples of oxy-acetylene brazed cast iron pipe, some by the American Oxygen Machinery Corp., 50 Church Street, 
had been broken to show the nature of the joint se- New York City 


Section of Pipe Through Brazed Joint. 





ARC WELDING CAST 


How to Use the Monel Metal Electrode—Necessary to Keep Wor 
Cool as Possible — Welds Properly Made Can be Machined 


O NE of the difficulties which has confronted the arc welder 

in connection with the problem of making repairs on iron 
castings with the metallic that in numerous cases it is 
desired to machine the casting after the weld has been made, 
and a machinable weld in cast iron has not been an easy accom- 
plishment for the average operator. 


are ig 


In cases where machining 
is not necessary, several efficient and satisfactory methods have 
been developed. The studding process for example has been 
very popular and is widely used. In this process the elctrode 
material has commonly been soft steel. 


When a weld is made in cast iron with the metallic arc, using 


a steel electrode, it is found that on the cast iron side of the line 
of fusion, the cast iron which has been melted in order to ac- 
complish fusion with the steel which has been added is chilled 


This Cylinder was Welded with Monel Metal. 


by the mass of cold metal of the piece, and becomes hard and 
brittle. On the steel side of the line of fusion, there is a marked 
increase of hardness in the steel due to the absorption of car- 
bon in the cast iron. In fact, the first layer of steel has been 
changed from a mild steel to a rather high carbon steel through 
this process. 


In order to overcome the difficulties in machining welded iron 
castings, it has been necessary to develop electrodes especially for 
this class of work. These electrodes are in effect special alloys. 
It has been found that Monel metal is an alloy admirably suited 
for this work if properly applied. In a recent issue of INCO, 
a publication issued by The International Nickel Company, Mr. 
T. E. Bransome describes the recommended practice, while calling 
attention to the fact that the use of Monel metal electrode is 
not a new idea since it has been marketed for some time by the 
Wilson Welder & Metals Company, as their Grade No. 12 weld- 
ing wire. 


Care is necessary in beginning the use of the Monel metal 
electrode, and therefore the method of procedure which is being 
widely used in both repair and production work is explained in 
detail. Because there have been so many over-optimistic claims 
advanced for special processes of all kinds, it is suggested that 
those interested in procuring consistently good results take pains 
to follow the instructions given closely, so that they can determine 
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from the application of the rules exactly as laid 
make their own welds consistently good. 

It has already been pointed out that when cast i: 
with a steel or iron electrode, the fusion is usual 
non-machinable, and in operations where the use ; 
wheel will not produce the desired surface, a chang: 
is necessary, and usually means the use of specially 
trode material. The welding wire already mentior 
metal treated with a special coating of flux which 
velope or sheath for the metal while it is passing 
arc, thereby tending to exclude the oxygen from 
phere. It is ciaimed that the use of this mater 
metallic arc and the proper welding apparatus offe: 
to the machine tool, that is to all intents and purpos 
with the parent metal. As a typical example of th 


Fig. 1, 


results which can be obtained by using it as directed, t! 
ing letter is quoted: 


“Over two years ago the locomotive shown above cam 
shops of a large trunk line railroad with a cracked 
While undergoing a general overhaul, this crack was w 
No. 12 Monel metal wire, .148-in. diameter. 
Ibs. of wire was used. 
tially welded. After the weld was finished it was mac! 
in. below the surface with a boring bar, using a cutting 
illustrated in Figure 2. The total cost of this welding ! 
about $200.” 


Appr: x1 


As Monel metal flows differently from any other weld 
an operator must accustom himself to its use and not 
obtain perfect results. with the first attempt. It can 
posited overhead satisfactorily, so as a general rule 
should be flat. 
deposited vertically if judgment and caution are ex 
should always be deposited on a cold section of the « 
a bead not longer than two inches laid at one time. In 
upon striking the arc, this bead should be carefully 
a light ball peen hammer. This produces a forged « 
welded metal and relieves it of the strain due to « 
also closes up what heat cracks might have develope: 


When using this electrode to weld a casting in w! 





IRON 


Figure 1 illustrates the large crach 


In the hands of a skillful operator it 





\ 








, vacuum after the Vee or opening has been padded 


th two layers of metal, all having been peened as above men- 
ee | ntire weld should be carefully and thoroughly calked 
st r by hand or with a pneumatic tool. 

a nnection with the peening of every two-inch bead, calk- 


be continued after every second layer, and when the 

r the Vee is entirely filled in with Monel metal, the 
tole mass should again be calked and also gone over with a 
a hing tool. Particular care should be taken to deposit each 
ad every two-inch bead on cold metal, so it is therefore neces- 
a lll keep moving from one part of the casting to an- 
‘ r. or to cease welding operations until the metal has thor- 
adil cooled down. Welding cast iron must necessarily proceed 





slowly and where the above suggestions have been conscientiously 
followed by’ the operator, satisfactory results will be obtained. 
The Monel metal electrode for cast iron may be used with any 
type of electric welding machine, provided a temperature equiva- 
lent to the current recommended is maintained. Curreut at 175 
mperes and a short arc is recommended for thé 5/32-in. diam- 
r, 100 to 130 amperes for %-in. diameter, and 80 to 100 amperes 
32-in. diameter. 
s most essential that the welding machine used produces 
bove suggested amperage constantly. It may be necessary 
some welding equipment to set the panel switches for a 
igher amperage than the above given in order to insure an aver- 
ige of those recommended. 
which has been taken to find the exact details of pro- 
cedure which give the best results illustrates an important fact 
regarding welding processes in general that is, good results are 
lependent upon the material entirely nor upon the machines 
ly, nor upon the operator entirely. The welder who claims 
get fairly good results because he uses some special material 
ten has a special way of using that material which helps 
siderably. Therefore in trying to duplicate the experi- 
other operators, the welder must learn the little details 
method of operation, which is sometimes more difficult 
ining’ simply a knowledge of what machines and ma- 
y use. Successful operators often omit such details, 
they wish to keep them as trade secrets, but because 
nstant use they have become too commonplace to seem 
mention. 


G-E FINDS SUGGESTION COMMITTEES HELPFUL 
‘ of the effectiveness of the system which rewards 
r suggestions is found in the recent compilation 
Suggestion Committees operating in plants of the 
“lectric Company. 
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Of the 8,078 suggestions reviewed by the various commit- 
tees in the Works 1,752 were accepted. Awards ranging from 
$1 to $500 were paid to those whose suggestions were ac- 
cepted, making a total of $22,988 paid out in cash awards 
during 1923, 

Briefly, the operation of the suggestion committees is as 
follows: suggestions for improvements are focused through 
a small committee in each works. This committee investi- 
gates the suggestion, passes upon the merit of it, and makes 
the award to the man or woman who made the suggestion, 
or explains why the suggestion cannot be effectively adopted. 
In most cases the award can be made within a period of a 
few weeks after the suggestion is received; where it is neces- 
sary to put the suggestion into practice in order to determine 
its value, a longer time must elapse. The nature of the 
suggestions have a wide range from additional protective de- 
vices to new methods of working materials, and include new 
methods of following production, as well as improvements 
in plant publications. 


NEW OXY-ACETYLENE PLANT ADDED TO SOUTH- 
ERN PACIFIC SHOPS AT SACRAMENTO, CAL. 


A new oxy-acetylene plant has just been completed at the 
Sacramento, California shops of the Southern Pacific Company. 
These additions will greatly add to the facilities at the large 
shops and are in line with general policy of the Company 
toward keeping a step ahead in meeting transportation needs. 

Acetylene gas is manufactured in the new plant and piped 
to all parts of the shop grounds, doing away with the portable 
generators or the cartage of tank gas to the job. In the 
acetylene generating house five 300-pound generators are in- 
stalled. The oxygen is distributed from manifolds so that 
the man doing cutting or welding has only to carry his torch 
and hose around with him, coupling on to the outlets which 
are placed at convenient points. The oxygen is purchased in 
steel tanks into which it has been compressed at a pressure 
of about 2,000 pounds per square inch. These tanks are 
attached to the manifolds and the pressure reduced to 75 
pounds per square inch for delivery into the pipe lines. On 
the acetylene line the pressure is 15 pounds per square inch. 


SMITH-HEYLANDT CO. ORGANIZED AT MINNE- 
APOLIS 


News has been received of the organization of the Smith- 
Heylandt Company with home offices at 2633 4th Street, 
Southeast Minneapolis, Minnesota. 

The Smith-Heylandt Company is capitalized at $500,000.00 
and has been recently organized to take over the patents, 
importation, sale and distribution of the Heylandt apparatus 
for the manufacture of gases by the liquefaction process. In 
addition to liquefaction apparatus, liquid oxygen breathing 
equipment will also be manufactured. 

Mr. Elmer H. Smith, president of Smith’s Inventions In- 
corporated and the Commercial Gas Company, heads the new 
Mr. John R. R. Miles will be 
secretary. Mr. Herman G. Amling of Maywood, Illinois, the 
former representative of the Heylandt Company will co-oper- 
ate with the new organization and thus give them the benefit 


organization as president. 


of his several years of experience in the business. 

Mr. Smith advises that a new and complete catalog is being 
prepared and will appear in the very near future. This cata- 
log will explain and illustrate the full line of equipment 
that will be manufactured and imported. 

The annual meeting of the American Welding Society will be 
held on April 22nd to 24th, in the Engineering Societies Build- 
ing, 33 W. 39th St.. New York. Some novel features are under 
consideration, including a smoker, at which a moving picture 
will be shown. The general program will also include a banquet 
and an inspection trip. 
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Procedure Followed in the Construction of a 
Fifty ‘Thousand .Cubic Feet Capacity Tank 


By G. O. Carter? 


D' RING the past year the various subsidiaries of the Union 
Carbide and Carbon Corporation have been doing some in- 
teresting work to advance the application of oxy-acetylene weld 
ing. Oxweld Acetylene Company started the work and with the 
cooperation of The Linde Air Products Company’s Service De- 


partment welded two one-thousand barrel oil storage tanks for 


an oil pipe line company in Ohio. This work was completed in 
January of this year. 
These tanks were 20 feet in diameter by 


steel plates, 


18 feet high and made 


of quarter-inch with a light steel roof. It was 


necessary to “feel the way,” so only a small welding crew was 


of —— ——— : 

















View from Top of Partly Erected Chimney. 


assigned for the work The pipe line gompany’s engineers 
properly commented on the length of time required to weld these 
tanks, as riveted tanks of that size can be built in a couple of 
weeks. There with the 


plates buckling, and a little with the side sheets. 


was also considerable trouble bottom 


The completed tanks have given good service for almost a year 


now and will, of course, be watched for a long time to deter- 


mine their durability and non-leakage qualities. Several things 


were learned from this job which were later incorporated into 
plans for somewhat similar work: that of building a gas holder 
for either an oxygen or acetylene plant. 

Shortly following the completion of the oil storage tanks above 
mentioned, the Union Carbide Company decided to try oxy- 
acetylene welding for a very large rotary lime kiln and three lime 
coolers, to be built by The Reeves Brothers Company, and a coal 
built by 


Linde service engineers cooperated with the builders and purchaser 


dryer to be The McCann Engineering Company. The 


in this fabrication work, which was successfully completed, the 


equipment now being under working test. The association is 
being honored by a paper from Mr. Orwig of The Reeves 
Brothers Company telling how the kiln and cooler welding was 


handled, so I will not mention this further. 


During the summer it was decided to weld a 50,000 cu. ft. gas 
holder to be built at Tulsa, but difficulty was experienced in ar- 
ranging for the steel to be prepared in a manner considered 
necessary for oxy-acteylene welding. So the welding of a holder 
was held in abeyance and then allotted to the Linde plant at 


- 





*Paper read before the International Acetylene Association at 
Chicago, November 14, 1923. 
+Consulting Engineer for the Linde Atr Products Co. 


Columbus, Ohio. This holder is just being comple 

The magnitude of this undertaking is indicated 
that the water tank, being 534 feet in diameter 
high, has a storage capacity over ten times that of 
Uniontown oil tanks. Were the Columbus tank fill 
it would hold 10,750 barrels. 


“Nyon, 


* a 





How First Row of Side Sheets Were Hoisted in Position 


Speed of construction was, of course, a matter of 





portance, so as large a crew as seemed capable of st 
from the Sales 


being 


was selected Linde Service operator 


visor and seven welders assigned Arrang 


also made to employ local welders as fast as quali 


be found. In view of the success in organizing a 


a dozen welders for the kiln job in Alliance, it was not 


that there would be trouble to obtain welders i 


There were plenty of applicants for the work 


welders qualified out of twenty-five or six wh 


This difficulty did not seem to be due to the pa 


though a couple of the applicants felt that the rate w 
keenly 


This association should certainly be interest 














Method of Clamping First Row of Sheets. 
experiences with personnel because the ability to fin 
welders is of prime importance to a contractor undert 
Columbus district 


do a large welding job. In the 


gas pipe line companies have experienced the same dif 
did. 

Welders were finally located—one at Cleveland, on: 
two at Pittsburgh, and one was generously loaned to 
These n 
to the two Columbus welders and a part of the origi 


Logan Natural Gas Company of Columbus. 

































Completing the First Row of Plates. 


ve us ten men besides the supervisor. Unfortunately 


mplete test of our ability to keep such a gang steadily at 
k, the full crew was only built up in time for work on the 
| or holder part. 
for the holder were made by The Linde Engineering 
nent in cooperation with the Cruse-Kemper Company, 
vic | built several riveted gas holders for the Linde Com 
The Cruse-Kemper Company also assigned a very capable 
to aid in the work and to follow it up for the benefit 
company. Mr. Kersey’s experiences in building gas 
is invaluable in setting up the blocking for the bot 
indling the steel plates, lowering the bottom and first 
the test, attaching the “walk around,” standards, guid 


sign of the gas holder was based on a few major 
Plates should be cut at the rolling mill as nearly 
ssible to exact size so as to fit together for butt welding 
Steel was to be as nearly standard as possible to prove that spe 
ulties need not be anticipated in procuring materials 
as Grade A Open Hearth. Sizes were readily obtained 
son Company. Shearing tolerances were quite satis 
insofar as our specifications called for plus or minus 
either length or width, but all meeting edges to be 

rpendl ular 
method of construction was also intended to follow some 
principles; namely, the bottom plates would be tacked 











Lowering Tank to Foundation, 


toget an angle curb would be tacked to the circumference 
: ttom plates; the first course would be completely welded 
b and the plates welded end to end to establish a com- 
¢ 4% feet high and vs inch thick. Then the bottom 

welded so as to lock up stresses into the first ring 
at way overcome buckling which occurs when welding 
d plates. 
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The principle to be followed when erecting side plates was 
that all seams were to be made with plates opened at the un- 
welded end so that there would be an outlet for stresses. It 
was soon found, however, that it would be difficult to keep a big 
crew of welders busy if horizontal seams were so welded, since 
only one man could weld on one seam at a time. There was, 
therefore, an important modification in principle necessary to 
make the welding practice conform to economic requirements. 
Incidentally the method developed gave excellent results, and it 
is to be recommended for the next work of like nature. 

The method of handling vertical seams is to follow the original 
principle just mentioned and has given excellent results. 

The concrete foundation was completed and the bottom plates 
were laid upon boxes. These were of a type in common use by 
The Cruse-Kemper Company and were 28 inches in hight. This 
height allows reasonable freedom of movement for men work- 














Refractory Vertical Seam. 


ing under the tank bottom. The “key-plates” were first set in 
place upon the boxes and tacked. After the plates were tacked, 
the boxes were moved with the exception of those under the 
“key-plates,’ which were not disturbed until destroyed. After 
the boxes were moved, “pig boards” 28 inches high were placed 
under the sheets, from eight to ten being required for each 
plate. 


“Pig boards” are made by nailing a piece of one by ten inch 


plank to the edge of a similar piece so that the long sides are 
perpendicular (like an angle iron). This shape of blocking 
braces against sidewise pressure tending to upset the blocking, 
and the method of nailing the pieces permits easy destruction of 
the “nig boards” when the bracing is to be removed and the bot- 
tom lowered 

After the bottom plates were tacked in place the circumfer- 
ence was checked by means of a home-made scribe. A _ little 
trimming with a cutting torch was needed and then the angle 
iron curb was checked for curvature and tacked in place. When 
the bottom and the curb was completely tacked, there was some 
buckling or unevenness, but this was not as pronounced as it 
was after the bottom was completely welded. The maximum 
variation then was plus or minus 5 inches. This sounds like a 
good dal, but we may feel better to know that a tank bottom 
recently welded with the electric arc was plus or minus 8 inches. 
Furthermore, we believe that the next oxy-acetylene welded bot- 
tom will be much nearer flat than the one at Columbus. 


The first row of side sheets and a good many higher ones 
were hoisted into position with “A” frames, as shown in Fig. 2. 
One end of the seam was left open to allow for contraction of 
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Wore 
ELDING is not an easy job. 


It is hard work—and it takes brains. Every weld you ma 
requires planning, thought and skill. 





But first of all, you must use your brains in selecting your equipme nt { 
all the skill in the world cannot make a good weld with poor equipmer 


| want you to know why we make Rego equipment the way we do, andj 
you use your brains in deciding whether or not we are correct. 


There is nothing magic or marvelous about Rego. We have sim ply reco 
nized the fundamental laws of high pressure gases, and built our equil 
ment accordingly. 


An oxy-acetylene flame requires for its complete combustion 2”2 vyolum 
of oxygen for each volume of acetylene. Of this oxygen, 1’ volum 
should come from the air, and only the remaining | volume from t) 
cylinder. In other words, the oxygen for which you pay should be used 
exact ratio with the acetylene—one part of oxygen for one part of acetylen 


Rego torches are constructed so that they use exactly equal quantities ( 
oxygen and acetylene. 


The proper wor king of an oxy-acetylene torch requires that the oxygen 
under the lowest possible pressure. (Granjon & Rosemberg, Chapter 6. Thi 
book is internationally recognized as an authority on the oxyacetylene proces 


The Rego principle of gas mixture is the principle of low oxygen pressut 
the oxygen pressure in a Rego torch being slightly less than the ace ty len 
pressure. Incidentally, this is the only sure method of eliminating tht 
annoying flashback. This principle is covered by basic patents. 


Torches should be strongly constructed and given stringent tests to tel" 
the purchaser against defects. 

Every Rego torch is given an actual working test before leaving the facio 
Regulators should deliver an ample supply of gas at constant presslll 
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fhe Welder 


has been proven in laboratory and actual use that Rego regulators maintaina 
niform high or low pressure at the outlet and deliver the desired constant volume. 









Mak 
,using high pressure gases, precautions should be taken to prevent acci- 
ents. Regulators should therefore contain safety devices which will 


it {4 oa eae : : 
revent any possibility of damage in case of careless handling. 


mer 

1d ez regulators have a patented seat and nozzle construction which pre- 
ents isnition of the seat should the operator suddenly turn the full tank 
ressure into the regulator with the adjusting screw turned in. 


reco y : : ; 

ui he diaphragm shearing device (patented) makes impossible the disastrous 
ursting of diaphragm and bonnet in event of accidental excess pressure 

| 1 the body. 

une | | . 3 

und te gas itself closes off the gas flow in a Rego regulator. When there is 


, tg tendency for the gas to creep past the seat, the pressure caused by this 
edges forces the seat tighter against the nozzle and thus shuts off the flow. 
lenmere is no possibility of damage because of worn out or lifeless springs. 
tis our determination to always maintain our position as leader in efficiency 
nd adaptability in the welding field. Rego engineers are constantly 
arching for ways in which to improve oxy-acetylene equipment, and the 
sults of their labor are apparent in every piece of Rego apparatus. 


les 0 


end 


Thi : 

coal’ short, it is the policy of the Bastian-Blessing Company to succeed thru 
pplying to the design, production, sale and service of Rego Welding and 

. utting equipment ae. old fashioned fundamentals which form the basis 

vlen 


i {eve ry permanent success. 
o tht . 
| he Rego line contains an outfit, torch or regulator for every sort of work, 


r class of shop i in the industry. Our engineers will be glad to give you 
nuh ety suggestions for the solving of your particular problem. 


Cra, b Halizg 


Charles L. Bastian 


PRESIDENT 


MING COMPANY 


0 Chicago, Mlinois 
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the weld, but only one welder could work at a time upon such 
a seam 

The plates were lined up by means of clamps made by slot- 
ting a three by five inch piece of quarter inch plate set in the 
seam and secured by a plate and wedge on each side. These 
clamps are shown clearly in Fig. 3. At first the vertical seams 
were lined up by a special clamp, but it was later decided not 
to clamp the vertical seams while working on the horizontal ones 

The preliminary method of tacking with a small crew of men 
did not give good results, as the plate pulled or distorted as the 
tacking progressed. Better results were obtained when a larger 
crew of men made the tacks in the seam simultaneously and this 
method was adopted as a standard practice for the upper four 
rows of the tank. 

After the first ring of plates and the bottom was completely 
welded, the “pig boards” and boxes were knocked apart and the 
bottom allowed to sag down upon the foundation. A layer of 
sand and cement covered the foundation under the bottom. While 
the tank was being lowered in this manner, considerable twist 


ing occurred, as shown in Fig. 5, but it did not in any way 


Completed Water Tank at Level of “Walk-Around.” 


damage the welds. Just before lowering the tank it was tested 
with twelve inches of water which showed up one slight leak 
and about ten sweat spots 

Fig. 6 illustrates a method for making a rather refractory 
vertical seam open up to have the correct space of 1% inches 
at the top of the 4% foot seam. After this procedure the weld 


Beginning the Bell. 


was completed and it was straight and true. 

The complete water tank with the “walk around” is shown in 
Fig. 7. No great difficulties were encountered in rounding out 
the tank shell and setting the “walk around,” which is riveted 
in place at the top, but has the standards and guard rails tacked 
to the side of the tank. 


The beginning of the bell is shown in Fig. 8, the bott: 
of which was bolted to the lower edge of the first 
plates. The bell was built by welding at the level of t! 
around” and was lowered by twelve lowering screws. 
row of plates was completed. This welding procedure p 
the welders to keep steadily at work while the guide rai 
the tank and the bottom rollers of the bell were being 
and adjusted. 

\t present the welding has been practically complet 
the tank is under final test. A great deal has been lear: 
satisfactory preparation of materials and suitable met! 
procedure which should aid materially in the future cor 
of similar holders and large tanks. 


ARC WELDED OIL-WELL CASING 


(Continued from page 19) 

“shoe” and a “guide.” Both are entirely welded. Thx 
is of 7/16-in. iron and is pulled tight by the use of a 
a bar, tacked, then welded as shown in the drawing 

The “guide” is cast-iron and, as its name designat 
the purpose of maintaining the drill in a central positior 
the drill passes this point, the guide is smashed to piex 
sidering this, it might not seem necessary to strive for 
weld on the guides. But as these casings are delivered 
at distances of 20 to 400 miles, a strong weld is needed 
the rather rough treatment it receives en route to the 

The welding of the “guide” to the casing 
steel weld. Four 1-in. holes are drilled through 

in. from the hub. The guide is then placed in 
shoe and held while tacked. The holes are the 
weld is extended to the shoe. In this weld the wi 

hook. To my knowledge, no guide has ever fallet 

there have been complaints about meeting difficulty 

off the guides in the field. 
End of casing 
welded te inside 

Seam melded 


seam weld ,4-4° Welds 
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How the Shoe was Welded. 


While in all this, we have attempted to show wher 
easily welding can be applied to this line of work Phe 
must arise as to the ability: of this arc welded casing t 
up” in the field 

There have been instances where this casing has pulled 
There is in the yard at this time a 13-in. casing which | 
575 lbs. pressure. The seams just opened up for a dist 
about 2 ft., when it was stopped by one of the 2%-in. lap 
In fact, so strong was the force behind this break that 
reaching the weld the break was deflected, tearing the pip 
for about 8 in. 

In explaining this, we can only say that the seam 
weakest point, would naturally be the first to “go” 
unusual strain. 

There is also the possibility that the lap welds while stret 
ing the seam, must have a certain tendency to shear the ri\ 

While the shearing stress is there, the few cases of brea! 
not seem to indicate that it seriously affects the strength 


are welded casing. 











Some Chemical 





and Composition—Principles 


Aspects 


Chemical Changes Produce Great Differences in Properties 


of Welding’ 


of Oxidation and Reduction 


By J. R. Booer 


-Physical Phenomena.—It has frequently been stated 

welding is an operation in which it is very easy to obtain 
ent results, and very difficult to obtain uniformly good 
esults. Months of specialised training are necessary to produce 
pert welder, during which considerable specialised 
ledge must be acquired, and this knowledge cannot be com- 
without a thorough grasp of the chemical aspect of the 

ls The aspects of 

ng have been discussed in varying detail in most manuals 
yet to the writer’s knowledge no attempt has hitherto 
to collect this information in comprehensive form, 


time 


and operations concerned. chemical 
weldin 
made 
et to convey the complexity and diversity of the chemical 
and those 
facturers who set out to supply the needs of the welding 


which have confronted research workers 


lems 
It is the chief object, therefore, of this paper to pre- 
his data and to emphasize the importance of what might be 


lled the chemical side of welding. 
re actually dealing with the chemical side, it will not be 


place to make a brief reference to the physical phenomena 
.ccompany welding, namely, fusion, surface tension, diffu- 
ind expansion and contraction. 

»f autogenous welding, is the change from 
takes 


con- 


Fusion, the medium 


lid to For pure substances fusion 


but 
ts may cause great variation in the melting point. 


the liquid state. 


at a definite temperature, impurities or other 
Fusion 
ays accompanied by the absorption of heat and the quan- 
heat necessary to convert unit weight of a solid substanc¢ 


the liquid form without change of temperature is called the 


Heat of Fusion. This quantity is of great importance in 
g, as this, together with the melting point of the metal, 


bearing on the position of the blowpipe or the current 


conditions of the arc 


tage 
Surface tension is a property of all liquids and its effects are 
valent to the presence of a hard skin on the surface of the 
That liquids have a surface tension can be demonstrated 
lacing a needle coated with oil carefully on the surface of 
Not only will the needle float, but its weight will depress 
rface of the water so that the needle will lie in a hollow. 
to 
The presence of oxide generally causes an increase in 
thus 


e tension has be overcome before a complete weld is 


ed 
suitable fluxes cause a decrease, 
On the 


in “overhead” 


surface tension, and 


tating other hand surface tension 


the operation. 


imporant factor welding. For ex- 


in welding steel with the oxy-acetylene process the surface 


an 


of the metal is high, which is good for overhead welding, 
surface tension of the slag is low and therefore bad 
verhead welding. In the case of cast iron the surface tension 
ie metal that Any 
s that it is practically impossible to make an overhead weld 


da» the 


is low and of the slag high. welder 
ist iron if a good flux is used, because the flux produces a 
melting at a low temperature and thus exposes the metal. 
wnward are welding with a long arc, the forces of surface 
n and cohesion tending to retain the globule at the electrode 
vercome by the weight of the globule; on the other hand, 
using a short arc the forces of surface tension and ad- 

at the plate surface assist the gravitational force in draw- 
the globule to the plate. In overhead welding with a short arc 
forces of surface tension and adhesion at the plate overcome 
ombined forces of gravitation, cohesion and surface tension 


ng to hold the globule to the electrode surface. 





iper read before the Institution of Welding Engineers, Lon- 
ebruary 12, 1924. 








Diffusion is the natural tendency of substances in solution to 
distribute themselves uniformly. The subject of diffusion of 
metals in metals has been closely studied. Diffusion occurs in 
welding in two way If the composition of the deposited metal 
from that the base metal, diffusion will take place, 
tending to equalise the difference. Similarly, if any ingredient 
is removed by volatilisation or oxidation, diffusion will again 
take place. In either case, the composition in the vicinity of 
the weld will not be identical with that of the base metal. 


Ss 
differs of 


The property of expansion and contraction of metals on heating 
is well known, although it is not generally realized that in weld- 
ing operations the forces of expansion and contraction cannot be 
successfully resisted mechanically. Where the forces are not free 
to act they manifest themselves by distortion and failures, and 
the problems arising out of these phenomena are peculiar to 
every piece of work and should always receive careful attention. 
The methods commonly employed to equalise or control expansion 
and contraction stresses are partial or total preheating, heating 
restraining parts, bending or dishing, etc., etc. 

Having briefly dealt with the more important physical aspects 
of welding which relate to changes of state or condition, we now 
come to the changes of composition which lie wholly within the 
realm of chemistry. It is obvious that the net result of physical 
is comparatively small once the’ metal returns to the 
normal temperature; yet the chemical changes, as will be seen 


changes 


later, produce great differences in properties and composition, 
thes« It must be admitted that the 
ultimate object is to produce no chemical change, but this goal 


and are permanent. also 
cannot be attained unless the possibilities, the intermediate stages 
and the necessary remedies are fully appreciated. 

Oxidation and Reduction.—The principle which governs nearly 
all the reactions involved in welding is the principle of oxidation 
and reduction, and it is much to be regretted that many welders 
refer indiscriminately to “oxide,” “deoxidizing” and “carbonization” 
without comprehending the true significance of these terms, and 
without understanding their mutual relationship, 


| 
combines with a metal to form an oxide; similarly, reduction is 
the 


1 its simplest form oxidation is the process in which oxygen 


process in which the oxygen is removed from an oxide, the 
metal being liberated. There are, however, varying degrees of 


oxidation and reduction, and any transition from a lower to a 
state of oxidation constitutes an oxidation. Vice versa, a 
from a greater to a lesser degree of reduction is an 


higher 
transition 
oxidation process. Thus in carbon steels, if a certain amount of 
iron carbide is converted into metallic iron, oxidation has taken 
place although no oxide of iron may be produced, and when steps 
are taken to prevent decarbonization, it should be regarded chem- 


ically exactly similarly to the prevention of oxidation. 


Oxidation and reduction always take place side by side and 
exactly to the same extent. It therefore follows that a reducing 
agent will combat the effect of oxidation, but it must be remem- 
bered that i: 
the nature and chemical properties of the compound so produced 


1 reducing, the agent itself becomes oxidized, and 


must always be considered. 


From the point of view of welding we have to consider the 
metal itself as the neutral point in the scale of oxidation and 
reduction. This is most unfortunate, for in the wider chem- 
ical sense the metals which the welder generally handles are 
It should be mentioned that 
Thus for 


by no means the true neutral points. 
this neutral point varies according to the element. 


(Continued on page 44) 
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Try This on Your Welders 

T is one thing to decide that testing welders every 

every fortnight is good for general results, but it 
another thing to make them like the idea.’ Put it on 
petitive basis and there will be more fun in it. Hav 
fine weld made on a small test bar, break it in a vis: 
it with a thin, transparent varnish and hang it up in 
spicuous place, with a placard announcing that this is 
good weld.” The chap who will not sooner or later 
duplicate it isn’t a good man to have behind the torch 
are. 


What’s in a Name? 

UITE a lot of objection has been raised to the use 

word “burning” instead of “cutting,” as the proces 
popularly called in this industry. It is said that one s| 
never “burn” metal, nor even say the word “burn” within 
ing distance of an oxy-acetylene torch of any kind. This 
be the cause of some of the poor work that’s done wit! 
cutting torch. “Cutting” is a mechanical term. Cutting is dor 
with gas. “More gas, more cutting,” thinks the operator 
proceeds to waste it. It is someone’s duty to tell every cutti: 
torch operator that the process is a chemical rather than me 
ical one and that his problem is to find out how much oy 
can be combined with his metal to make the “cut,” and stick 1 
that pressure which gives the most rapid combustion. He’ll 
derstand better the fallacy of too large pressures if he ki 
what actually takes place. 





Shop Bulletins 
FEW pieces of board and a small piece of window 
plus a few moments of spare time,. will fix a place 
charts and 


bulletins, trade paper articles, manufacturers’ 


structions, material specifications, etc. When tip sizes are w 
ed they can be located without delay and helpful operating hint 
are given several readings. It isn’t any trouble to find things t 
post on such a bulletin board and to keep it changing 


enough so that it gets almost constant attention. 


The Right Attitude Toward Welding 
‘NETTING away from the once popular idea that welding 
simply a matter of using a simple tool, one of our larg 
railroads has gone to a great expense in issuing an elaborat 
illustrated manual of standard practice. In the introducti 
general instructions are these significant observations: “In 
to obtain the desired practical and profitable results whic! 
be reasonably looked for, we realize that the operators 
understand the first principles of the operation of the nec 
apparatus, also know the fundamental characteristics of th 
ous metals encountered during the welding processes. 
proper instruction, the operators will cease attempting to 
complish the impossible and thus eliminate many of the ta 
that reflect unfavorably upon the process involved which 
to retard the progress of the process. Operators and super 
will please familiarize themselves with the approved sta! 


welding and cutting practices set forth in this manual.” 
other words, learn how to get the best results on the jobs 
are to be welded, and learn to let alone the jobs that shoul 
be attempted. It is important that a large railroad recog! 
the need for such advice, for it will result in better satisfa 


with welding on that road, and, eventually, to more ra 


welding. 
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The -Cutting of Steel m Serap 


Problems Which are Characteristic of Scrap Yard 
Work—Difficulties in Way of Estimating Costs 


By B. Heyman 


HE above title is self-contained and requires no definition. 

Neither does it require a lengthy introduction, as it is a 
familiar process—the reduction to smaller pieces, of large steel 
fabrications or of massive unwieldy castings—and is being per- 
formed daily in a multitude of places. At the present moment it 
has become the fad to specialize in the destruction of such steel 
ships—hattleship have outlived their 
usefulness, or have, due to one reason or another, been relegated 
to the junk pile as worthless. 

In the steel foundry the torch has supplanted the older methods 
of removing surplus material from the main body of a casting, 
and, by its adaptability to the most unusual problems that develop 
in the removal of the heavy risers, it has made of itself:an indis- 
pensable tool. 


or merchant marine—as 


Wartime problems are of little interest to us now—that is, 
such questions as the production of shells, projectiles, etc.—yet 
the method of nicking billets has been adapted to peacetime in- 
dustries and is of the where the 
carried out. 


utmost value operation is 

It is difficult to see how any of this work could possibly be 
performed, with any efficiency, were it not for the blowpipe, 
using the various gases, oxygen, acetylene, hydrogen, or any one 
of thé numerous combustibles that are at hand. And yet, the 
memory is still fresh in when no such convenient 
device was at our disposal, ready to be employed at a moment's 


our minds, 
notice for the solution of some perplexing problem. Drilling, 
chipping, sawing,—in fact any mechanical method that could pos- 
sibly serve the purpose was utilized. And yet how clumsy and 
laborious all of them were! 

Only so short a time ago as 1916 one of the largest machinery 
manufacturers in the East was so skeptical about the process 
that even a carefully staged demonstration failed to convince 
the management that here was a means for conserving time, en- 
ergy, and money; and at a time when every man and machine 
was busily engaged day and night in the production of war- 
time materials. ‘This particular problem in this case was to 
manufacture cylinders for a certain type of duplex power pump 
for very heavy duty. These cylinders were to be machined from 
solid billets 9 inches square and 36 inches long, cut from lengths 
approximating 30 feet. 

Strange to relate, the engineering department of this concern, 
acting according to the policy noted above, ignored the cutting 
blowpipe and resorted to old-fashioned methods. The _ billets 
were drilled from one side and then from the adjacent side, so 
that the section became a honeycomb of holes perpendicular to 
each other. Wedges were then inserted, and, by means of heavy 
sledges and plenty of muscle-grease—manual labor was not at 
that time exacting high wages rates—the required lengths were 
severed. It required almost 12 hours to cut one of the lengths, 
most of the time being spent in drilling—and it is well to con- 
sider that this shop was filled with other rush orders which 
held up, because so many drill presses were busy doing 
one skilled operator and a cutting torch could have per- 
formed in an inappreciable amount of time. 


were 
what 


Steel, due to its peculiar physical properties cannot be con- 
verted into smaller pieces by such methods as are employed in 
the case of cast-iron—use of the skull cracker, sledgehammer, 
etc. Its malleability and high ductility permit it to take shocks 
and bend without any tendency to rupture, and, where the 
material is of any thickness at all, ordinary methods produce 
no result, in direct contrast to their effect on cast-iron of similar 
thickness. 





Yards 


For this particular reason, it appears how dependent th 
industries have become for their sources of certain materi 
rather a large proportion of their supplies) upon the many 
yards that are daily storing up the steel “junk” and pr 
it by cutting, for shipment to the factories and mills, wh 
steel scrap is melted and converted into new material fo: 
uses. 

The sizes into which the steel is cut depends entir: 
its ultimate disposition. By this is meant the specific cor 
which is to do the remelting. Rigid specifications imposed 
mills must be adhered to by the scrap dealer, not in orde: 
limitations upon the man who cuts the steel, but to provir 
the steel being prepared so as to fit whatever charging bo» 
be in service at the mill. 
borhood of 


The commonest size runs in the 
5 feet by 2 feet, although this does not hol 
in all steel mills, 

“Waste Trade 
taken at random: 


Specifications” give the following 
“Railroad steel and heavy steel croppings from rails, 
blooms, structural shapes, plates, bars, rods, channels, 
plate shearing from steel plates—(not needle, scrap or s| 
scrap )—steel rolls and other similar material. All charging 
size, not over 6 ft. in length, or 18 in. in width, and not lig 
thick. Minimum weight 10 lbs., maximum 300 
“Must consist of “T” and girder rails, splice bars, boiler 
car springs, axles, angles, beams, channels, drawheads, 


than % in. 


knuckles, (steel) steel castings, locomotive tires, bar mill 

ft. 6 in. long 

Weight not to exceed 600 Ibs. per 
“Heavy melting steel, soft axle ends, structural shapx 

merchant bars. No single piece to weigh over 150 Ibs., not 

than 10 per cent to weigh less than 5 lbs., and not 

3 ft. in length, 12 in. in width nor be less than ™% in 


ness.” 


all broken to charging box size. Not over 5 


in. wide, 27 in. high. 





tO eyY 





For export shipment it is of the utmost importance, that 
steel be in such shape and size as will occupy the least 
content in a ship’s hold for the maximum of weight. Hand! 
must also be reduced to a minimum, therefore the pieces 
cut in long but comparatively narrow 


25 to 30 feet long by 5 to 6 feet wide. 


lengths,—approxin 
Upon unloading 
destination, such pieces can be cut transversely into p1 
charging box sizes with a minimum of labor and expens 
great number of scrapped ships are going by this route, 
large quantity of fabricated material which is lyimg in th 
neglected shipyards, including keels, hull parts, etc. 

' Naturally, the scrap dealer is influeyced in his choice 

by a number of factors. The prices he is to receive 
material, the price he has paid for it, and the costs of 
handling and transporting it are the governing ones. Act 
however, these all hinge on the ultimate consumer of th 
either because of his process or 


charging box, crucible, etc. 


other limiting condit 

Where a large industry has begun to specialize in sem! 
or in light steel castings and requires a steady flow, in 
quantities, of a scrapsteel cut to say 3 feet in length a 
weights not above a single normal man’s capacity, that i 
will generally pay a premium for good clean material that : 
with its approval. And the extra cost of cutting to this sn 
size is generally offset by the additional payment per tor 
product. 


On the other hands, the majority of scrap dealers can 
such outlet and must content themselves with shipping 











steel centers. 


lots the In such cases it is customary to ac- 
umulate large quantities of the material and await a rising 
ndition of the market price, when they unload. 

Fluctuations in the market price occur from day to day and 
re of unusual interest to the Yet these fluctuations 
should in no way concern him as regards the cutting and pre- 
paring of his stock in trade. Cutting costs do no vary because 
of market values paid for scrap steel. Labor, and gas costs 
ry uniform the year round, so that, viewed from this 
cutting is permissible the year round and even though the 
price of steel may be low one day, the next day it may take 
which will make an accumulated stock represent a small 


dealer. 


Cutting costs are affected, however, by numerous other con- 


ditions, and these will be discussed in the following paragraphs. 
Under proper guidance and supervision many of the difficulties 
encountered in scrap yards are possible of elimination. 

If there is any place, or any work which produces more com- 
plaints regarding apparatus, than the scrap yard, it has yet to be 
discovered. Regardless of the fact that such apparatus is built 
under the most careful inspection methods, by experts using tested 
naterials and to a design that is well nigh perfect, yet it does 
not require lengthy service in the hands of an incapable operator 
before the equipment is back for repairs. 
ent in the apparatus. 


The fault is not inher 
Neither does it lie in the manufacturing 
Such apparatus is always tested and inspected before 


delivery, and is known to be in perfect condition 


methods. 


But, put such apparatus in the hands of a “hunkie” 
him “to go to it.” 


and tell 
Let him work around a pile of steel for a 
few days. Then the fun begins. Leaks of various sorts are the 
most prevalent evils. 


red hot 


Burnt hose caused by dragging against 


almost steel are next in order. Burnt tips, damaged 
gages, plugged regulator orifices are brought to the 


f the manufacturer as 


attention 
though he when, in 
The 


scrap dealer, except in a few instances has not come to a reali 


were to blame, 


truth, the fault lies in the methods employed on the job. 


zation of the fact that an operator must know quite a bit more 
about his apparatus than merely “to press the button and blow 
out a slot.” 

Regular inspection for leaks, etc., care in handling the regu- 
lators and torch, proper taping of the hose and a little atten 


tion to where it happens to drop will all serve to lengthen the 


life of the equipment and materially aid in getting the best 
out of it. The equipment is not comparable to the other tools 
in use in scrap yards—sledge hammers, pinch bars, etce.—and 


cannot be treated in the same fashion as these. The sooner the 


erators appreciate this fact, and act 


accordingaly, just so 


much sooner will come an alleviation of one of the scrap 


( 


aler’s burdens (upkeep of apparatus), and of the manufacturer's 
hugbears (complaints). 


Weather conditions 


decided 
Sea- 


(mainly the temperature) cause 
changes in the quantity of work that can be turned out. 
W hen cc Id 


it is to be expected that slow progress will be made, 


onal changes affect the process directly. weather 
sets in, 1 
direct speeds possible during 


contrast to the normal 


warm 

s. Lower temperatures are effective, not only in keeping the 
teel at a proportionately lower temperature—but to this weather 
dition is traceable much of the difficulty encountered in the 
of gases under pressure, which are expanded through a small 
ce. The expansion of gas under these conditions causes in- 
obstruct 
and clearing of the small aperture occurs and is discernible 


taneous freezing of any water present. Alternate 
e fluctuations of the low-pressure gage on the regulator and 
n the manner in which the cut progresses. 

til recently this state of affairs was very common to all 
de work. Now, through perfect design 
are in manufacture the difficulty has been practically elim- 
d, although it is still a disturbing factor in some of the 
per grades of apparatus that are distributed to the unwary. 
‘w the temperature affects this type of work can best be 


however, more 


trated by a specific case, one in which a concern contracted 
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to cut several thousand tons of steel. An estimate made during 
(actual cutting was per- 
formed) that was acceptable, owing to the high price which 
could be commanded for this kind of. steel. 
weather set in, it 


severe winter weather gave a price 


Later when mild 
found that this estimate could be bet- 
tered almost 10 per cent and the cutting cost was further de- 
creased when the hot summer days arrived. 


was 


It was remarkable 
how the heat from the sun’s rays, stored up in the steel, aided 
the progress of the torch. 

The effect of inclement weather on the operator is in itself an 
unusual handicap, due to the unusual requirements of the work. 
When a man is compelled to crouch for long intervals, without 
protection from climatic severities, and manipulate a blowpipe, 
he undergoes a terrific strain which is readily noticeable. 
nervous tension and physical and mental fatigue ensue. 

Possibly he may conserve his gases by unusual care, but no 
matter skilful or conscientious in his application to his 
task he can hardly cope with obstacles 
any semblance of normal efficiency. 


High 


how 


these and work with 


On some types of work great economies can be effected by 
utilizing simple devices that eliminate hand control of the blow- 
pipe lo hold a torch steadily for long intervals is a trying 


task, 


careful 


mastered by zealous application and 
details. Yet, one of the most difficult re- 
cutting this appear 


although it can be 
attention to 


quirements on the job—perhaps may not 


so to the average cutter—is to move the torch at a rate of 


speed which keeps the oxide blowing through, so that a minimum 
a rate of speed which is a maximum, 


of oxygen is used, and at 


without losing the cut or failing to penetrate completely. On 


plate cutting, to illustrate, straight line machines are an indis- 
pensabl 


When the 
plate at 


acces S ry 
inch armor 
first 


work of cutting a large quantity of 3 
Hook 1919, 


engineering problems to be decided was the design and construc- 


Sandy was undertaken in one of the 


a torch holder and mechanism to operate it over the 


This was plate cutting of an unusual 


tion of 
curved and warped plates 
kind as each piece has been pierced six times by large projectiles 
had left 
radius leading to an opening. 
follow the uneven surface of the plate and yet keep the preheat- 
uniform distance from the 


which their mark by pulling a large section into a 


It was necessary that the torch 


and jet at a 
\ very simple machine was made from a phonograph 


ing flames oxygen 
surface. 
motor using an adjustable friction drive and jointed flexible steel 
rods to How 
fully this apparatus functioned was described in a previous article 
in The Welding 

At the present there are several methods of producing 
oxygen for use with the blowpipe, all of them turning out a 
gas that has a purity closely approaching the standard of per- 
fection. Absolute would be the ideal but this is hardly 
practicable as in the one method a slight trace of nitrogen may 


draw the torch carriage over the plate. success- 
Engineer. 


time 


purity 


he present without causing any effect and in the other processes 
hydrogen, etc., may be carried over in identical fashion 

\lthough a great deal may be said for the various methods 
in use, this should hardly concern the consumer, as the product 
normally holds to a uniform standard and it is a rare occasion 
where the impurities are present to a degree that will be notice- 
able. Yet, there is always the possibility of a mishap for which 
the charging company cannot be held responsible and which may 
result in one or more cylinders being sent out with a content 
that causes the scrap dealer an unusually high cutting cost. It 
is not surprising that the cutter can offer no fitting explanation 
for what is apparently a lack of skill. Even an expert, familiar 
with every possible cause and its effect, could only hazard a 
guess. Only an analysis by careful laboratory methods would 
determine with any finality that impurities were responsible. 

Accessibility of the material has an important bearing on the 
quantity that can be prepared in a given time. Ease in attacking 
a tangled jumble of steel scrap always counts in the long run, 
although most yard men who are responsible for the placing of 


(Continued on page 40) 








POSSIBILITIES OF ELECTRIC WELDING 


Variety of Jobs Which May Be Handled on a Production Basis— 


Arc Welding and Resistance Welding Included in This Discussion 


HERE was a time when the wearing of a fraction of a 

cubic inch of metal from one of the wearing surfaces of a 
piece made it necessary to scrap the part with a consequent loss 
of material and labor investment. It was only after the intro- 
duction of the fusion welding processes that it became possible 
to stop this economic waste. By spending a few dollars for weld- 
ing it is sometimes possible to save parts involving many hun- 
dreds of dollars, not only by reclaiming the worn parts, but in 
savings due to the much less time required for welding than for 
replacing them by new ones. 

The repair of broken members of machines has been another 
important engineering achievement made possible by the electric, 
gas and thermit processes. Here, again, there are instances every 
day where the returns on the money spent in welding are as high 
as 1,000 per cent as compared with replacing these broken parts 
by new ones. 

Of recent, years there has been a strong tendency towards sub- 
stituting castings made of steel for those made of cast iron. 
The reasons for this are that the steel castings for the same 
strength are lighter and less brittle and consequently less likely 
to break under shock. But, steel castings are more liable to 
defects such as blowholes than are cast iron ones, and as their 
cost is higher any process that can reclaim steel castings is of 
great benefit to the manufacturer. Welding processes are used 
very largely for this purpose, and have resulted in material saving 
and doubtless in the extension of the use of steel castings in 
place of cast iron because of the reduction in cost effected by 
welding processes. 

Very often mistakes are made in machining, and were it not 
for welding, these valuable castings would be rendered useless. As 
it is, the only loss is the time and money necessary to deposit 
new metal by one of the welding processes. Here, again, the 
returns on the welding investment may be as high as several 
thousand per cent. 

Possibilities of Welding as a Fabricating Process 

The manufacturing process of building a large structure by 
riveting consists of the following: 

1. Design. 

2. Making drawings. 

3. Making templets. 

4. Marking steel. 

5. Punching or drilling holes. 
6. Assembly. 

7. Riveting. 

8. Painting in shop. 

9. Erection. 

10. Painting in the field. 

At the present time there would be very little saving in the 
time taken to design a welded structure as compared with a 
riveted one. This is due largely to the fact that in most cases 
both would involve the same kind of stress determinations. How- 
ever, a shop drawing of a riveted structure requires a great 
deal of time and entails a large expense for practically every 
dimension is indicated on the drawing, every rivet is carefully 
located and the size, width and length of every structural shape is 
given. The amount of work involved is readily estimated when 
one considers that in a very simple small plate girder railroad 
bridge there are about 6,000 rivets. A very small fraction of 
this time would be needed in preparing working drawings for a 
welded structure. 





* Abstract of paper prepared by the Meetings and Papers Com- 
mittee of the American Welding Society for the fall meeting of 
the society, held at Pittsburgh, October 24-26, 1923. 





After the drawings are finished for riveted work. 
sent to the templet shop where full size templets mac; 
or heavy board are prepared for each and every piec: 
a way that all holes to be finally placed in the steel are 
in position and size on the templets. These templets ; 
sent into a shop where they are clamped to the steel. 
steel piece is marked to conform to its duplicate bot! 
size, shape and location of all holes. These pieces of 
steel are then passed through shearing machines, shearin; 
to shape and through punches to punch holes. The nu 
pieces which make up the girder or other members and 
have been cut to shape and punched are now assembled and te: 
porarily bolted together with a few bolts—all the parts and 
of steel which are in contact having been given a coat of pair 

In contrast to the work involved in riveted structures 
lined in the above paragraph, all of it is omitted in th 
structure. 

The assembled members, if they are to be riveted, ar: 
to the riveting machines either fixed in position, in which ca 
the piece to be riveted must be moved in order to bring the rivet 
in the proper position in the riveting machine or the riveter ; 
portable for use on heavy work, and is so arranged that i 
be moved about as the rivets are driven. In driving rivets 
is frequently found that because of inaccuracy of workmanshi 
holes do not come exactly opposite but by driving a drift pir 
the holes are more nearly brought in line before a rivet is driver 
Most of the holes in structural steel work are punched, and after 
being assembled are than reamed to get a smoother and large: 
hole. On heavier materials or parts where the best results 
desired, holes are drilled. 


Again, in contrast to the above, in the welded structur 
parts to be fastened are held together temporarily by small “tack 
welds,” requiring only a minute or two to make, or by suitabl 
clamps. There are no holes to align, and welding progresses 
steadily from one end of the seam to the other. 

As a general proposition, the riveted or bolted joint has a 
tensile strength considerably less than the original piece, whereas 
the welded joint may be made as strong as the original sectio! 
Moreover, the welded joint is oil and watertight up to its break 
ing point, while the riveted and caulked joints leak badly at a 
low as 25 per cent of the ultimate strength. 

Everything considered, it is conservative to state that in most 
cases the fabrication of steel by welding can be done with a sa\ 
ing of 25 per cent over that of the riveting and with a better 
quality of product. A saving may not be effected in the first 
structure, but will undoubtedly be brought about as familiarity 
with the process and its use is attained by designers, draftsme! 
and workmen. It should be also pointed out that in som 
stances the superiority of the finished product would justt!y 
the use of welding even though it cost several times that of 
riveting. A striking example of this is in the construction 
oil storage tanks for lighter oils. The present riveted 
ture is not sufficiently tight for holding these oils, and th 
ings which would be effected by prevention of the loss : 
from leakage and evaporation would in two years pay entire! 
the cost of the welded tank. Welding has also recently 
used in the fabrication of some large gas holders with a sa 
in cost and improvement in quality of product. 


Arc Welding 


DSteel companies with vision are already preparing {' 
time when arc welding will supplant the rivet, and th: 
gaining experience in its use upon the smaller welded s: 
or in minor operations which do not require approval. A 
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Straight 2 seam jiahiiee of tanks by G-E 
Automatic Arc Welder. 


Building up shaft by G-E Automatic Arc Welder. 





Automatic Arc Welding 


The above picture shows 50 tanks welded by a 
G-E Automatic Arc Welder in a half day, as 
compared to 21 tanks welded by the handmethod 
in a full day. _ The metal welded is 1/8” thick by 
24” long. 


Through this automatic application of the electric 
arc, a steadiness of the electrical conditions in the 
arc is obtained and maintained, resulting in a uni- 
form and high quality of weld—and higher speed. 
Higher welding speeds produce lower welding costs. 


The principal field for the G-E Automatic Arc 
Welder is the production, by welding, of duplicate 
objects in considerable quantities. 


Its greatest use is for straight line seam, which is 
the simplest form of weld—but it also does effi- — 
cient welding of circular seams, and in building up 
processes on metal. 


G-E welding engineers will cooperate with you in 
making suitable applications of the Automatic 
Arc Welder to animate of production in your 
plant. Ask them. 


General Electric Company 
Schenectady, N. Y. 


Sales Offices in all Large Cities 


GENERAL ELECTRI 
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titude of minor structural firms, and many large ones, have to 
their great advantage adopted this new tool, as in the automotive 
industry, the iron and steel works of the country, the engineer- 
ing and contracting companies, the steam and plumbing indus- 
try, including the laying of steam, water and other pipe lines, 
as well as the two industries that did most to develop the process 

the shipbuilding and railway companies. 

To the railway companies belongs the credit 
arc welding in its infancy. 


for sponsoring 
Some of these companies have made 
use of the process for more than 15 years, chiefly as a repair 
utility, and a detailed list of the specific uses to which it has been 
put would occupy a volume of its own. As experience shows 
conclusively that joints stand up without failure, mfore and more 
of the fireboxes on new locomotives are being welded. It is 
the standard practice on many railroads to weld all the flues in 
the firebox end when the locomotive is built and when they are 
reset. While these flues would, under constant service, ordinarily 
begin to leak in about three months, they have withstood leak- 
age for three years when welded. 

When the war came, and brought with it the necessity of 
great increase in speed and efficiency in shipbuilding, electric 
arc welding was provided with a chance to demonstrate its worth. 
That it came up to all expectations is now but a matter of record 
The shipbuilding industry took over the process as developed by 
the railroads, and, under the pressing necessity of the nation’s 
need, developed it to a high degree of perfection. This was 
especially the case in the working out of the fabricated ship idea. 

\s far as production is concerned there is probably no metal 
trade or business that will not ultimately come to use arc weld- 
ing methods, while, for repair work, there is a use for this 
process everywhere. 

In the beginning, the steel industry rather shied at the brilliant 
light of the arc, and maintained that it could recast broken parts 
more cheaply than to weld them. 


locally by the aid of the arc. 


Now the recasting is done 
Why recast an entire piece, when 
you only need to recast the metal around the break or defect? 

It was obvious logic, and as soon as it was shown that it could 
he done the steel companies acquired many machines for the 
purpose. 

There is not a steel mill now in which arc welding is not 
well known, and the most difficult jobs have been easily and 
satisfactorily accomplished by its aid. They include the padding- 


up of worn wobblers which are hardened and smoothed at the 


same time by the use of the carbon arc; water-cooled fire-door 
repairs; repairs of bearing breakages and rolling stock; repairs 
from wear and accident, including special locomotive jobs; re- 
pair of miscellaneous breakage and wear such as broken gear 
teeth, worn keyways, worn armature shafts, misdrilled holes and 


lack of bosses, in short, 


a multitude of jobs that can be handled 


by a “putting-on” tool 


Electric Arc Cutting 

Although it is common practice in the steel industry to use 
gas for cutting, yet there are many places where the electric 
arc may be used advantageously because of the resulting saving 
in cost. Are cutting may be defined as a resultant combination 
of the melting of metal due to its high temperature, and the 
oxidation of a portion of this metal by the oxygen of the air. 
This oxidized portion, because of its lower melting point, acts 
as a lubricant and tends to slide off the greater masses melted 
by the heat of the arc. 

In are cutting, gravity must be utilized in that the operation 
must be performed from the vertical or underside. Many at- 
tempts have been made to use oxygen or air under pressure with 
arc cutting, but it has so far been found impractical to do this. 
However, the intermittent use of compressed air or oxygen with 
the arc has been made successful by releasing a stream of air 
after the arc has made the puddle molten, arid by blowing it 
This method is especially use- 
ful in rivet cutting on a top or horizontal surface. 

This arc will cut any metal, viz., brass, copper, zinc, lead, 
cast iron, malleable iron, high carbon or alloy steels, etc. Con- 


away upon the oxide lubrication. 
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sidering the supply of heat energy necessary, the ele: 
process is also cheaper than gas. Yet, for heavy work. 
of the gas method is the best practice because of t! 
possible. Moreover, for heavy and careful work, gas c: 
machining methods, for which the electric arc cannot 
sidered. For rough work, however, such as cutting 
into charging sizes, or for work requiring subsequent 
ing, the electric method is the cheaper, providing the 
of the piece is not too great. For cutting non-ferrous 
the arc is thus far superior. The arc will efficiently 
scrap sections of cars, boilers or tanks into charging siz 
will rapidly cut through sills, channels, or other stiffenin; 
bers at a rate proportionate to their thickness, but 
the same low cost of power. ‘ 


al\ 


For straight arc cutting, the thickness that can be econ 
cut by the are is under six inches, and lies between tw: 
and six, depending upon the price of power and other coi 
tions. For heavier sections, the speed of gas cutting is 
than that of are cutting, and is the cheaper because of 
labor costs. There is, however, a method of nicking and 
ing, in which the electric arc is more efficient than gas 
size material. In any average scrap pile, the work is 
economically done by the electric arc; the heavier sections 
be nicked and broken, or cut through with gas. 

A striking example of economy is found in rivet cutti 
the arc. One man with the arc (where power cost is very 
will cut from one hundred to two hundred rivets an hour 





Resistance Welding 


Resistance welding is used in the manufacture of 

articles we use every day, including the welding of the 

in watches, the rims of our eye-glasses, the handles oi 

and forks, the rims and frames of our baby carriages, our 
mobiles, rims for truck wheels, handles on wrenches, chis¢ 
hayforks, shanks of mild steel on high-speed drills, reame: 
cutters, chains for all purposes and of all 
“resistance welding” applies to seam welding, spot weldi 
also to butt welding. 


sizes. Th 


Seam welding has now been developed so that two 
sheets may be successfully welded and the length of sean 
be practically anything that can be secured in commercial 
It can be applied to the manufacturer of steel barrels, 
tanks, culverts, smoke-stacks, ventilators, conveyor tubes 
The 


rate of 40 ft. per min. on two vs-in. sheets and 20 ft. pet 


ing and ventilating pipes, etc. seams can be made 
on two \%-in. sheets without any previous scarfing or sp 
preparations of stock. 
“Cc 4 oF 4 +} 
Spot welding” machines have now been developed th 


automatic as 


1 


entirely pressure so th 


regards time and 
welder functions in the same way each time, and makes all 
alike. One electrode is stationary while the other slides 
carriage which is moved up and down by a revolving ca! 
coil spring between the electrode and carriage insures un! 
pressure of the work piece and the speed cf the cam 
that the electrode is in contact with the work just long 
to secure good fusion of the pieces, probably one or 
onds. A commercial spot weider has now been develop 
welding two plates of a thickness of one-half inch 

Through the application of butt steel cast 
complicated machine parts are being replaced by 
forgings or steel stampings in halves and welding thes« 
together by the method. By this 
uniformity of product and light weight may be obtain 
while retaining or improving the quality, articles so ma 
tured can be produced much cheaper. 


welding, 
either 


resistance procedure 


from other 
processes in that it is used particularly for mass product 
standard articles to be brought to welding machines to be \ 


mostly by or total automatic 


The resistance welding is distinguished 


semi means, excluding as 


as possible the individual skill of the operator. 
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RC WELDING IN THE TANK INDUSTRY 

By C. E. Scheuring* 
lectric arc weld has definitely taken its place as an 
t and satisfactory method of constructing tanks and 
lucts built of steel plates. 














Certain products, such as arc 
inderground gasoline storage tanks, are generally accepted 
st easure of quality and each year sees the arc gaining in 
pularity 
was much prejudice to be overcome by pioneers in arc 
the riveted tank 
rst welded tanks built were 


elding as had been used for years and the 
not all that was claimed for them. 
nstance, about twelve years ago a small boiler shop, with 
| was connected, received an order for a ten thousand gallon 
nk Che 


customer was not particular as to how it was built 


turally did want an absolutely tight tank. A man claiming 


expert welder had opened a shop near by and approached 


vith a proposition for welding the tank at such a low figure 

he was below our riveting cost, so we gave him an order for 
e work, and assembled the tank according to his instructions. 
\ll went well until his welding was almost complete when dif- 
and many of them, developed. As fast as the girth 
the contraction would split it 
pen'on the other side, and, after chasing the cracks back and 
week, he the tank and we 
Naturally we both lost money 
lost faith in welding for the time being. Similar experiences 
red throughout the country 
but 
and that steel work properly 


ities 


vas finished on one side 


lor a gave up, cut 


ed holes and riveted the tank. 


apart 


made people look askance at 
that all not 
designed and welded really 


ed articles, 


they are learning welds are 


nishes a superior article. 


s 


welding has progressed the art has become more specialized 


we find plants designed for the sole purpose of manu- 
turing a certain article by means of the welding process that 
best adapted to it. In this the taken 
aS a proper medium to use in building tanks from No. 
¥g-in. thick. These limits will undoubtedly be varied 

rovements in equipment, such as the application of the 
natic to 


way electric arc has 


- gauge to 

the lighter sheets, are made. The possibilities are 

ist and the are lends itself to multiple produgtion so readily 

here there are standardized articles to be built, costs can be 
ed and the public in general benefited. 

e adoption of welding, changes in design have been made 

me times an overzealous designer has gone too far. In 

fort to save steel the lap joint was discarded when in reality 

to keep it. In 

id was discarded. 


an economy the 


same way the flange on 

Regardless of the fact that the manu 

ot the flanged and dished head charges a stiff price for 

rk, it is more economical to use it than the dished circle 

the peened-over shell. It results in a better looking job 
exceptionally strong as proved by the following test. 

years ago, in an effort to find the strength of the welded 

dinal joint on pressure tanks, a plan which I was man 

g built three test tanks 20 inches diameter by 3 feet long. 


tank 


Each tank was provided with 


shell and heads were of ™%4 inch steel and the heads 
lished to a 20 inch radius. 
penings so that they could be vented while filling with 

The first tank had a lapped longitudinal joint welded in- 
nd out, the second tank was welded solid outside and tacked 
at 12 inch intervals and the third tank had a butt joint 
inside and out 


1200-lb. 


Each tank blew a head out at approxi- 
the shell 


hed from 20 inches diameter to 2034 inches. This expansion 


gauge pressure because had been 
shell placed a bending stress in the weld connecting the 
nd head, which greatly increased the strain at that point. 
ring to your rule for finding the strength of a cylinder, you 
nd that we had a unit stress of 48,000 lbs. to the square 
nd, although we did not find the strength of the longitudinal 


we were quite satisfied. 





e-President and General Manager, Emerson-Scheuring Tank 
dianapolis. 
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Welding is often blamed for accidents and failures which are 
not the fault of the weld but are really caused by a lack of com- 
mon sense on the part of the person handling the welded article. 
An excellent example of this was called to my attention some time 
ago and it illustrates the point so clearly that I will describe it. 

An oil dealer had purchased a 10,000 gallon vertical storage tank 
10 feet in diameter by 17 feet, 2 inches high. The tank was built 
of % inch plate and had a flat bottom head braced with channels. 
The roof was a cone and had a 2-inch opening in the center for 
a vent, head. A 3-inch opening was placed 
in the shell near the bottom for inlet and outlet. The purchaser 
put a blow off valve on the bottom opening and piped his inlet 
into the vent opening in the top, pumped in 7000 gallons of oil 
and then called me to see the “Rotten” weld that had let the 
bottom “fall out.” The statement was made notwith- 
standing the fact that the force of the oil coming out had blown 
a workman 30 feet where he was stopped by a telephone pole. 
The fractured weld, on examination, proved that it was not at 
fault inasmuch as the break was partly through the weld and 
partly through the shell plate. 


and a bolted man 


above 


Electric arc welding as a manufacturing process is compara- 
tively new and there has been little exchange of ideas between 
the managements of the different plants. Now that it has become 
more firmly established there will be a greater interchange of 
experiences and less trade secrecy. Better data will be compiled 
regarding the effects of voltage and amperage and wire analysis. 
There are still many prejudices on the part of operators which 
are not really substantiated by results. The progress so far has 
really been marvelous and in a very short time are welding 
practice will be standardized and tabled, elevating it from an art 
to an exact science. 

PORTABLE ARC WELDER 

A portable arc welder called the Metweld, and intended for 
production and maintenance work, has been brought out by 
the Welding Metals Mfg. Co., Cleveland. It is available in 
110 and 220 volt sizes, and has a range of from 50 to 150 amp. 
in six steps of approximately 20 amp. 

The current consumption for the 110 volt machine ranges 
kw. The heat can be changed quickly for 
different thicknesses of work by plugging any one of the 
electrode 


from 2.7 to 8 
six steps with one end of the jumper. A carbon 
can be The welding, ground and jumper 
cables are heavily insulated and the welding and jumper cables 


used if desired 


are extremely flexible. The cable terminals are of 
bronze and protected by vulcanized fibre. The electrode 
holder is cast brass with a vulcanized fibre. The welder 


is inclosed in a substantial case and may be trucked without 


injury. The weight is 165 Ibs. for the 110 volt and 190 lbs. 
for the 220 volt welder. 
CORRECTION 


The report of the United States Welding Company’s weld- 


the March issue of the Welding 


ing contest published in 
Engineers contained the name of Baldwin of Wamego, Kan., 
among the honorable mentioned. This should have been 


Balderson Welding Shop of Wamego, Kan. This shop is 
owned by and operated. by N. C. and J. W. Balderson, is well 
equipped and does high-class welding. They have contributed 
several short welding stories in past numbers of The Welding 


Engineer 


BOILER MAKERS SUPPLY MEN TO MEET NEXT 
MONTH 

The Master Boiler Makers’ Convention will be held at the 

Hotel Sherman, Chicago, on May 20 to 23, Exhibits 

of the supply men will be held on the mezzanne floor and 

held in the 


inclusive. 


business meetings and entertainments will be 


Tiger Room. 


A 


TRICKY CAST 





IRON WELD 


How a Clever Operator Successfully Welded a Huge 
Pulley Without Dismantling, and Got Away With It 


Marseilles, France, 
Wednesday. 
Dear Ed: 

Here I am, still in France, only this time I’m away down south 
on the Mediterranean. The more I see of this country, the 
better I like it, so it may be a little while yet before I have an 
opportunity to slip over to Germany. 
upon me this week. 


Fate smiled sort of sweetly 
You can believe me or not but I saw the 
“impossible” accomplished with a welding torch and I want to 
pass it along while it’s fresh in mind. The whole affair seems 
to me to have been a dream, but I rub my eyes and I’ve got to 
confess that I’m much awake. Despite this fact, I can 
hardly make myself believe that what I saw actually took place. 


very 











Pulley Wheel Welded in Place. 


Besides this, the circumstances were rather peculiar so I'll let 
you have the whole account. 

I landed here Sunday. Had just got squared around and was 
ambling down the avenue, when whom did I bump into but Pete 
Moran, a chap I used to know back in Indianapolis. It was a 
good many years since I had seen Pete and I certainly wouldn’t 
have known him, the way he was all duded up. But he knew 
me and take it from me, I was so glad to see and talk to somebody 
I really knew that I almost gave him a Frenchman’s greeting, 
namely, a kiss on each cheek. Was not long in learning that 
he had steamfitting trade to become a_ welder. 
Despite two missing fingers, he had enlisted in the war and had 
liked France so well that he returned and has been working as 
a welder in one of the big shops here ever since. We spent the 
balance of the day together and 1} promised that I’d be down 
to give his shop the “once over” the first thing Monday morning. 

I was there bright and early; it was a good thing too, for 
otherwise this whole experience would have been missed. I no 
sooner located friend fact didn’t even have a chance 
to gaze around the shop, when one of the bosses came dashing 
up to him with a slip of paper in his hand. After a hurried 
consultation, I learned that a big breakdown had occurred about 
thirty miles away and Pete and another welder were scheduled 
to slip out there in answer to their “S. O. S.” When extended 
an invitation to go along, I promptly accepted and in no time 
at all we were on our way. 

The fact that Pete had done a little racing in his day, I did 
not recall until we had left the city. At this hour the road 


forsaken the 


Pete; in 


was fairly clear, for the farmers and their carts had passed hours 


ago, so bang we went just like a bullet from a gun 
will forget that ride, Ed. In Paris the weather has be: 
damp lately, but here the sun was shining and as w: 
along some of those scenic spots and got a glimpse of 1 
ocean, it was much too fine for a welder to appreciat 
however, we arrived at our destination and were met by 
ple of wildly excited men. We followed them and w 
viewing the cause of their concern. 
had just cause for worrying. Here was an eighteen 

iron pulley, with an eighteen inch face, mounted on a 
inch shaft which had evidently been installed before th: 

ing had been erected. The rim was very heavy and the | 

in keeping but the spokes, of which there were eight, we: 
light. Six of these eight spookes were broken off clos 

the hub. 

On account of the heavy rim, the lightness of the spok 
the massive hub, it was very evident that at best, with the 
careful treatment after the pulley had been removed and pr: 
heated that it would be an exceptionally difficult welding 
For granting that these light spokes were welded and cooled s 
cessfully; still the opportunity for warping the heavy hul 
thereby throwing the whole pulley out of alignment was s 
parent, that it would take a brave welder to tackle the jol 
under those circumstances. 

Suddenly Pete, who had been talking to the two men, gay 
shout, threw his hat up in the air and walked out of th 
as fast as his long legs would carry him. The two men hur: 
after him and soon had him back, one on each side appa 
pleading with him. Finally he nodded and I thought the 
going to embrace him for fair. 


And believe me, | 


After giving his helper a { 
instructions, Pete journeyed over to where I was and | 
him the cause of the outburst. 

“Ye Gods!” He shouted, and I could see that he 
bit put out, “I thought of course that they’d take the pul 
off the shaft in order to give us a chance of preheating, 
they say that’s impossible. That wall yonder would hav 
wrecked and the whole machine dismantled. They insist that 
weld those spokes just as the pulley now stands.” 

“They’re crazy; the whole thing would crack in a hw 
parts if you went after it that way,” I said. 

“That’s just the point,” he replied, “but they know nothu 
about welding, so think it’s merely a question of melting th 
of the broken spokes together and letting her go at that.’ 

“But why did they both go away smiling?” I asked. 

“Why after I got through telling them repeatedly that it 
utterly impossible to even think of doing the job that wa 
finally promised to give it a little study and would see if tl! 
were any method left which would give us a fighting cha: 
Guess that sort of pleased them,” he ventured. 

“Well, what are you going to do ” I asked. 


“Be darned if I know. First I'll take a little walk and 
it over. Want to come along?” 


was 


I joined him and off we went, he lighting up his pip 
me following suit. Suppose you’re a bit surprised to lear 
hitting the pipe but a fellow has to over here if he want 
smoke at all; cigars and fags being out of the question, 
in price and quality. We had strolled along for about five 
utes and not a word had been spoken, when suddenly Pete st 
short. “I’ve got it!” he shouted. “It’s a gamble, but it’s w 
a try.” So we hurried back and after a short talk wit! 
bosses, who were now all smiles, another chap and the |! 
commenced preparing the job. 

After a bit when the apparatus, including the two po! 
acetylene generators had been all placed and Pete was 





1924 





helper to finish up his end, I had an opportunity to ask 

im e’d mind telling me how he intended tackling the job. 
“Not at all!” he replied. “Step a little closer here and I'll 
xplain my plan to you. See this spoke we have turned to the 

‘op position? That’s the one we tackle first. 
' ken ends of that spoke are apart. 

f an inch.” 

“That means that the whole pulley 

ht now, doesn’t it?” I asked. 

“Perfectly right,” he answered. “I 

n and explained that if there 


Notice how far 
Almost an eighth 


is that much out of true, 


called that to the owner's 
.ttenti was any chance of doing 
, successful welding job that the only way would be to figure 
n leaving the rim just that much out.” 

“How come?” I wanted to know. 

season strains left in those spokes or they would never have 
broken in the first place or separated that much in the second 
he continued. 


it’s very evident that there were foundry strains or 


“Naturally the face of the rim was ma- 
strains in 


place,” 


with those there, so now with the strains 
removed it will be out just as much as the break in each of the 
spokes. If any effort were made to bring the rim back in line 


the strains would have to be restored. 


chined 


This, I figure, might be 
ione for the welds could be arranged so the contraction of each 
weld would cause the metal to draw in again, but even if the job 
were successful from a welder’s standpoint, the pulley would be 
lled with strains again and would in all probability break when 
placed in hard service.” 

“IT can see that plain enough,” I observed. 

“Well, I had to go over all these details with the owners,” 
What I now 
vant to do is make the weld and do away with all the strains. 
lis means that the rim will be a little true. It will 
hen be a question of whether it is out enough to warrant taking 
: You see the speed of this shaft 
t's mounted on, isn’t very great, so it’s being off just a little 


went on, in order to make them understand. 


out of 


T 
cut off it or letting it go. 


't make such a great deal of difference.” 
“But how about the welding?” I asked. 


! I almost forgot about the most important part. As 


“Oh yes! 
was telling you, the spoke we have on top now is the first 
we'll tackle. See 
‘ carbons my man is fitting to the spoke now? On a hori- 
tal weld like that I always find it easier to handle any cast 
by making sort of a dam beforehand.” 
ut see! He’s both the same 
ke.” I “Won't you make a weld like that from 
side only?” 


The welding itself isn’t very difficult. 


fitting carbons on sides of 


broke in. 


” 


I’m 
My 
ison for making the welds that way is to have as little con- 
tion as possible. 


irdinarily, yes, “but not in this instance. 


going to 


he replied, 
use two torches on each spoke; one on each side. 


When all is said and done, this job is 
ng more or less than an expansion and contraction problem. 
unbroken spokes were the ones which worried me most, 


could figure out a way to allow for their expansion, 
inasmuch as the strains upon them will be set up at an 
gle of forty-five degrees, I’m going to take a chance. As for 


elding, first we'll heat up the rim at two places diametri- 
opposite, until the broken ends of the spoke are separated 
gh, then we will—” 

st a minute, please,” I interrupted. 


hy ts 


“How much is enough 
\ 


between the usual run of work 
would be the allowance, but here the problem is a differ- 
ne and ill probably add another ss-in. and make it %-in. 
ing this I’ll be playing safe and throwing any strains that 

develop into the rim rather than the spoke. You will 
bly think I’m not allowing enough to base my allowance 
ut with the heavy hub so close to the weld there will be 
little expansion on that side.” 


du-in. and %-in. In 


if 


t tell me, Pete,” I said, “have you any system of figuring 
allowances ? 


I'd like to know it if you have.” 
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Pete shook his head. “No I haven’t anything that you'd call 
a system,” he said, “but I always remember a little stunt my 
boss made me do when I was learning the game. He made me 
get a bar of each of the metals I was learning to weld and 
cut them off exactly twelve inches long. Then he had me 
heat each one separately, right in the middle of the bar until 
it just started to melt. Then the measurement was taken and the 
amount over twelve inches he told me was the contraction allow- 
ance for that kind of metal. He made me prove it by sawing 
the bar in two, separating the ends the prescribed. distance and 
then making a weld. Sure enough the bar contracted to the 
twelve inch length when cold or so close to it, you couldn't 
tell the difference. As he explained at that time, conditions 
always alter cases and every welder will heat up different areas 
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Location of Breaks in Spokes. 


in making the same kind of a weld, but I’ve never forgotten that 
lesson and now I’ve got to the point where I can tell almost 
instantly just how much allowance to make for contraction. It 
stands to reason too, that expansion and contraction in a weld are 
equal only in opposite directions.” 

“And, as I was saying before,” 
heat 


he continued, “when enough 
introduced in the rim to cause the spoke to 
separate enough, then we'll start in welding from each side and 
finish it up just as soon as possible. After the first spoke is 
finished, then the pulley will be turned until the next spoke is in 
until the 
all ready 
“No use starting now; we 
So we hied ourselves to the village and satis- 


has’ been 


position and the same procedure followed and so on 
job is done. As things stand, it looks as if they are 
He pulled out his watch. 


better eat first.” 


now.” 


fied the inner man. 

In the afternoon everything went along fine. I made a bit of a 
sketch showing the wheel and the spokes where broken. I thought 
by putting a couple of letters on it that I could describe the 
(B) was the first weld. Oil 
preheating torches were directed against the rim at points (A) 
& (C) until the ends at (B) were separated enough. Then the 
flames of these torches were reduced a little, in fact just enough 


job better and you’d understand it. 


One man 
watched these torches while Pete and his helper did the welding. 

Everything went along just fine. They were making much 
better time Was rather pleased at the 
way Pete handled the whole job and say Ed, it was a 
treat to watch him manipulate that torch of his. Between spokes 
they would have another shot of carbide put in the generators 
and then they were hard at it again. 

One of the lads working in the plant had a camera and in the 
late afternoon he tried to take a picture of the job, but it was 
dark. Was rather disappointed for I figured I could 


to hold that heat while the weld was being made. 


than I, ever expected. 


sure 


then too 
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send you a print and it would be more clear than my description. 
However, | slipped the lad a couple of francs and asked him to 
try again the next day and mail me a print providing the job 
proved O. K. 

At six o'clock the last spoke had been welded and the apparatus 
was being packed away when “BIN G” something snapped. The 
welded spokes were all carefully examined but not a sign of a 
crack. Suddenly someone noticed that it was one of the un- 
welded spokes that had let go. 

“I was a little afraid that would happen,” 
me later. 
finish.” 


Pete explained to 
“This rim was getting a little too hot towards the 


No time was lost in getting the apparatus set up again and in 
about an hour this last spoke had been welded. Then I was 
rather surprised to see Pete give instructions for the wheel 
to be turned, and have him play his torch on the one remaining 
unbroken spoke. I knew it wasn’t broken, from the way he han- 
dled his torch. Later I learned that he wanted to expand the 
metal a little and let it cool with the rim. 

Before starting back home we all went up to the inn and had 
a young banquet. The return trip was just as wonderful as the 
one in the morning. The reflection of the moon and stars, danc- 
ing on the waves of the Mediterranean was somehow awfully sooth- 
ing and as we traveled along I told Pete about the deal I made 
with the camera owner, to send me a picture if the job came 
out all right. “You'll get the picture; don’t worry about that,” 
said Pete. And sure enough Ed, the picture came today. As 
you will see, the pulley is running, so it’s just another case of 
placing a welding torch in the right man’s hands in order to 
have him do the impossible. 

Regards to the bunch. 

Yours, 


SHEP. 


CUTTING OF STEEL IN SCRAP YARDS 
(Continued from page 33) 
loads rarely consider what the cutting operator will encounter 
in his work. In this regard, one of the biggest detriments is the 
placing of unwieldly material in such positions as to be inac- 
cessible without much extra handling—involving either time and 
men or the use of mechanical equipment. 

Often, through carelessness on the part of the laborers and 
others doing the unloading a great deal of material of consider- 
able tonnage will be buried beneath a mass of light materials 
so twisted and tangled that it is almost impossible to get at the 
main body of steel. Or possibly, the steel may be deposited on 
a thick layer of oily borings or turnings with intermingled rags 
which begin to smoulder and smoke when ignited, producing a 
suffocating smoke which drives the operator from the vicinity. 

Only recently, the writer personally encountered instances 
similar to those noted in the preceding paragraphs. In cutting a 
heavy mass of cast steel that had been left on a thick deposit 
of borings, the reaction which occurred between the material 
and the oxygen made conditions insufferable. Furthermore, the 
smouldering did not cease, but continued to tunnel its way into 
the large mass so that it could be extinguished only by use of 
pick and shovel before applying water. 

Another case was that in which the material was of such 
nature that when unloaded it could be cut efficiently only if it 
had been placed in a certain position. When cut in any other 
position the costs were very high and created a feeling of ani- 
mosity on the part of the management to whose attention had 
not been brought the fact that this was an unusual problem. 
An actual demonstration soon convinced them that they were 
directly responsible because of their failure to supervise the 
work properly, although the operator was somewhat to blame in 
being negligent about reporting the matter. 

The job consisted in cutting a large number of industrial 
flat cars consisting of a flat reinforced platform, supported at 
each end on a heavy truck construction. The platform was of 
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steel plate reinforced longitudinally by 4-4 inch I Bean 
ning transversely near each end were two smaller I-] 
which were fastened the swivel joint carrying the a 
wheels. A diagrammatic arrangement is shown in th 
panying sketch. Cutting these was a simple matter 
these cars were placed upside down and the cost per ¢ 
aged between $3.25 and $3.50 covering gas and labor 
and whatever handling was involved in prying a cut 
loose. 

On the other hand when the cars were left in the non 
tion, that is, with the trucks on the ground, it becam: 
sary to cut large holes in the platform at the intersectior 
cut and each I-Beam in order to sever that membet 
steel was badly pitted and corroded, and the riveting of 
forcing members had loosened, it was no simple matter t 
tain the cut even for the short distance traversed. The o; 
time became excessive and was attended by much larg 
consumption. The cost under these conditions was almost 
the price per ton mentioned previously, and the effect 
operator, who was forced to employ every known trick 
calling, was exhibited on a gradual slowing up, whic! 
him appear to be incompetent. 

On the contrary, the operator was known to be wu 
skilful in plying his trade and had demonstrated time ar 
again that he was peculiarly adapted for this kind 
This may seem somewhat paradoxical, as it is generally ass 
that for scrap yard cutting anybody can be adapted i 
hours of instruction. In fact, the idea prevails that the 
operator—one who is accustomed to boiler plate work and 
of a similar nature—can go into a scrap yard and “bur 
place up in no time.” 


This is a fallacy, as the rigorous « 
of this especial work are of a nature that generally mak 
fancy cutter unfitted to assume these duties. If he does 
he must unlearn a great many of the fundamentals and 
just himself to an entirely new set of conditions. 

Speed, being a prime factor, any attempt at fine lin 
is precluded. It is expected and demanded that speed be p1 
ferred to the other contingencies and it ix of no conseque! 
that the edges be melted, uneven, or oxidized. Adhering 
entirely ignored. Perfect penetration is a requisite. 

Were all the work of a similar nature, it would bec 
routine job, and second nature to the cutter to perform it 
no such possibility exists, as| the material ranges in thick: 
chemical composition, and shape and size to an extraordinar 
degree and there is rarely a straight run of similar work 

Paints, tar, zinc, corrosion, all play havoc with speed an 
as a detriment to perfect manipulation of the torch. Wher 
large surface suddenly ignites due to the reaction betwee 
oxygen and the chemical ‘constituents of the protective coating 
under the influence of the terrific heat, the latter becomes int 
sified, due to the ignition of a large surface, causing paintul « 
comfort and the danger of being burnt. No matter how well 
tected the operator may be, he can hardly manage to continu 
work until the hazard has been eliminated. I+ is the safest 
tice to scrape a path across the surface of any object that app: 
hazardous or may act as an obstacle by clogging the acti 
the cutting jet. Scale and rust can be eliminated by scrap 
or by preliminary heating and striking with a hammer. 

In direct contrast to the above is the case where the mat 
is fabricated and consists of several layers of steel, bolted 
riveted together and with intermediate layers of rust or | 
It is not easy to raise the lower thicknesses to the prope! 
perature at which oxidation occurs, and it is only by jugs 
the torch (wabbling as it is termed) that the kerf can be 
duced and carried for any length. But “wabbling” means 
slow progress, and the result of oscillating the tip of the t 
in its forward movement makes the kerf abnormally wide 
combustion of the extra volume of steel consumes an equ!\ 
surplus quantity of oxygen that can only be regarded as w 
gas. 

Certain shapes require peculiar methods of attack, not 
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monly known to those who rarely encounter them in cutting 
work, for example, railroad tracks of different capacities. 

The upper section of the rail is very heavy as compared to 
the base and the web. Although cutting can be performed in a 
number of ways, yet from experience it can be determined that 
there are certain ways of handling these that will give the maxi- 
mum production for the least expenditure. 

An expert operator can cut rails into 3 foot lengths (about 
% the usual charging box for approximately $2.50 or 
even less, per ton. In order to accomplish this he must under- 
stand and be willing to handle his torch in a fashion consistent 
with the demands of this specific work. That is, for the heavier 
section he will use the normal oxygen pressure specified for the 
heavy thickness, opening the cutting valve wide. On the thin- 
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material benefit. But even the slightest change is inadvi 
less made by one who is entirely conversant with t¢! 
and technicalities upon which tip design is based, ot! 
may be found that the tip has become valueless or m 
cause of mounting expenditures, although appearing to 
properly. 

Ordinarily, haphazard methods of attacking steel ar« 
no attempt being made to map out a course of action. 
be termed following “the line of least resistance,” but 
works out to be the most costly method. A few mome: 
in determining the least number of cuts may mean the di 
of the number of feet of work and is absolutely wort 
ever mental effort and time is utilized. 

It most certainly would be an impractical 
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This Type of Car Present 


ner sections he will open the cutting valve to an extent com- 


patible with maximum cutting speed, thus decreasing oxygen 
waste which results with a wide open valve. 
Oxygen waste must be guarded against continually. The 


fact that the other fellow is paying for the gas, combined with 
lack of supervision and the proper management which checks gas 
consumption against weight produced, permits operators to em- 
ploy gas pressures far outside the limits required. Although in- 
creased gas pressures produce increased speeds, to some extent 
yet there is a point where an increase in the gas consumption is 
in no way warranted, merely inducing excessive oxidation with- 
out turning out any more steel. Where this exists it can be 
assumed that the surplus oxygen is merely passing through the 
kerf and is being dissipated without performing anything of 
value. 

It is true that some work demands the use of a higher gas 
pressure than is apparently necessary, but there is generally an 
underlying reason for it—such as in piercing deep holes, or 
where the work is in a position where possible lack of pene- 
tration may put the operator in an extremely hazardous posi- 
tion if the kerf must be touched up in places. 

Some of the larger apparatus manufacturers advocate the use 
of specially drilled cutting jets, for scrap steel work and it will 
be found advantageous to use them. The preheating jets are 
the same as are ordinarily used for cutting the particular thick- 
ness but the cutting jet is increased in diameter approximately 
20 per cent. 

Such changes are not advisable, unless performed under the 
direction of a representative of the apparatus manufacturer. 
The design of such tips is generally based upon conclusions 
formed after long and expensive research and investigation, in- 
cluding costly practical cutting tests and it is made certain that 
the designs are perfect. And they are, expecting as has been 
mentioned before, that in some cases a slight change may be of 








ed an Interesting Cutting Problem, 


sever a heavy section when the same result could be efi 
by cutting a foot or more of much lighter section. Qu 
of this sort are daily arising and must be left to the indiy 
operator to decide for himself. 


One of the most important questions regarding stee! 
is that which always confronts the dealer,—what does it 
cut a ton of steel? And this is one that he is generally 
In most cases it is as simple a question to answer as in th 
of “how many chews in apiece of chewing gum?” Th 
similarity of the material, condition of same, position or a 
bility, protective coatings, ability of the operator, etc., all 
so important a part and are so variable—particularly tl! 
terial factors—that it is utterly impossible to do anythin; 
hazard a guess and trust to luck to meet it. It is not 
assumed that the figures given in preceding paragraphs 
applied. What passes as a reasonable price ir one pla 
be entirely unsuited in any other scrap yard. It may 1 
apply tomorrow in the same yard where it was obtained. 

On the other hand, where a large tonnage of material 1 
converted, all of which is the same type, as for exampl« 
cated columns, ship keels, or railroad tracks, it is possibl 
actual cutting test under ordinary working conditions to c: 
a fairly accurate cutting cost of the lot. But such figures 
hardly apply to a steady run of varying materials found 
yard, where the cutter may be working, now on a casting 
on a light boiler, later on a mass of tangled structural 
etc., or where he may be fortunate enough to produce 
tonnage with very little work as against the opposite conti! 

Cost records are of value in any business or industry, 
steel scrap yard is no exception. The usual method is 
tonnage against labor, etc. It is very difficult in this 
of work, however, to make fine analyses of the various }j: 
arrive at any definite conclusions. But there is one cor 
that can be drawn, and it is worth while considering. 1 
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the average price per ton weight, this price to include the oper- producing the smaller sizes than the present methods employed 

ator's wages, cost of gases (including transportation charges) —the sledge hammer, skull cracker, etc.—and the torch should 

and the labor involved in the handling of material during actual be left for the specific cases where its use is warranted by the 

cutting. An accurate set of records kept for a long interval of value of the result obtained, regardless of expenditure incurred. 

time then averaged properly would give the dealer a fair aus eee 

idea as to what he is accomplishing while records kept on par- CUTTING-UP WITH OXY-HYDROGEN 

ticular lots would give him unit prices that could be applied O make a clean, straight cut through a solid steel generator 

(with a fair margin of safety) in later estimates when consider- shaft, weighing 40,000 Ibs. and 27 in. in diameter, in from 

ing large lots of similar nature. 10 to 17 minutes, with a gas consumption of 600 cu. ft. of hydro- 
By averaging unit prices as calculated for the different sea- gen and 2,000 cu. ft. of oxygen per hour, operating on 75 Ibs. 

















A—Steel Shaft Guides. B—Carriage. C—Horizontal Piston. Equipment Set Up. Ready to Start First Cut. 
D—Vertical Piston, 





sons—based on the records obtained over each 3 months for a oxygen pressure and 60 lbs. hydrogen pressure, is such an unusual | 
number of years—a definite idea can be gained regarding the performance that the methods employed in the operation will be 
weather effects and such knowledge would certainly be advanta- of interest to all users of welding and cutting equipment. 
geous in Mapping out a course of action to be pursued. In certain The particular work referred to was done recently by the 


localities it might be found very profitable, indeed, to perform Purox Company for the Milstein Company of Los Angeles, Cal. 
the cutting during certain months of the year only, and not pur- The shaft was unloaded from the cars and the cutting done in 
he work at all during the severe cold weather, whereas, in the Los Angeles yards of the Union Pacific Railway Company 
other localities it would be a satisfactory process the year round. to whom the shaft had been sold for the manufacture of drop- 














One-half Way Through. Note Narrow Straight Kerf. Arrow Indicates One of the Completed Cuts. 
Device For Controlling Motions of Torch. 


article does not intend to deal with the human problem forgings, such as locomotive axles, connecting rods and frames, 
rther than as has been touched on in connection with the thus necessitating cutting into proper lengths for handling in 
lhe scrap dealer is generally content to leave well enough the forge shop. The work was achieved with a cutting torch, 





nd the operator is usually under no restrictions as to his equipped with a straight head and a special hydrogen tip. 

s of protection—eye shields, gauntlets, etc. Knowing the The rate of cutting was from 1% in. to 2 in. per minute and 

us nature of his calling he is usually very careful, so cuts were completed in from 10 to 17 minutes. 12% ft. each of 

ident experience in this one line of work has been kept ¥g in. oxygen and hydrogen hose were used. Eight cylinders of 

ngly low. _ oxygen were connected to a manifold on the high pressure side 

be'ore closing, a word or two should be said regarding cast and the oxygen delivered to the torch through four regulators, 
tting. This is a problem of interest to the dealer in that manifolded together. Eight cylinders of hydrogen were also 


n obtains large masses of the material which cannot be connected to a manifold and the gas delivered to the torch through 


Ny without reduction in size. There is no cheaper way of a single regulator. 
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Owing. to the fact that no power of any description was avail- 
able at the site where the work was done an extremely ingenious 
device was rigged up to carry the torch at the required uniform 
speed up and over the shaft as the cut progressed. The device 
consisted of a pipe frame work erected over the horizontal shaft 
and supportipg two 1% in. parallel steel rails laid 6 in. 
horizontally across the shaft and 3 ft. above it. 


apart 
The oxy-hydro- 
gen torch was fastened to a carriage traveling on these rails and 
propelled by hydraulic pressure from a tee into the oxygen line. 
The water piston was arranged to pull in either direction, its 
speed being controlled by a needle valve. 

Simultaneous vertical motion was also provided for by a de- 
vice clamped to the torch and carriage, a second water piston 
controlling the speed so that the torch traveled around the shaft, 
cutting the steel, with the tip held constantly at a distance of 
about /% in. from the surface. 

Altogether, five cuts were made with very narrow kerfs and 
extremely smooth surfaces, as the accompanying photographs 
show. 


SOME CHEMICAL ASPECTS OF WELDING 


(Continued from page 29) 
gold the metal itself marks the neutral point, whereas for alum- 
inium it is the oxide, alumnia (Al,O,), and for sulphur it is 
sulphur trioxide (SO,). This fact, coupled with the 20 per 
cent of oxygen in the atmosphere, makes it clear that the welder 
is working under conditions are, chemically speaking, 
Furthermore, the presence of oxygen in the atmos- 


which 
artificial. 
phere tends to nullify the effect of many reducing agents, since 
it is obviously easier for the reducing agent to combine with 
the unlimited supply of free oxygen than with oxygen which is 
bound in combination with a metal. 

Natural laws ordain that many oxides shall be extremely sta- 
ble. Nature always tends to move towards equilibrium or sta- 
bility, and in view of the enormous quantity of oxygen which 
exists it is not surprising that so many oxides should possess a 
high degree of stability. 

In illustration of the varying degree of stability of metallic 
oxides let us consider the extreme cases, viz., gold and sodium. 
Gold is not affected by the atmosphere whereas sodium is rapidly 
oxidized at normal temperatures. Gold oxide slowly decomposes 
into metallic gold at normal temperatures, whereas no amount 
of heating will convert sodium monoxide (Na,O) or even 
sodium peroxide (Na,O.) into metallic sodium. The properties 
of all the other metallic oxides lie between these two extremes; 
descending in order from the noble to the base metals the tem- 
perature at which atmospheric oxidation begins gradually falls 
and the temperature at which the oxide decomposes rises rapidly. 
Having thus dealt briefly with the principles underlying the 
formation of oxides, let us consider the properties of the in- 
dividual metallic oxides more generally encountered. 

Metallic Oxides—lIron forms three oxides, which, placed in 
their order of oxidation, are as follows: Ferrous oxide (FeO), 
ferroso-ferric oxide or magnetic oxide (FesO,), and ferric oxide 
(Fe.Os). Ferric oxide, which contains 30 per cent of oxygen, 
is encountered in a hydrated form in the familiar rust. It is 
also produced when cutting with the oxy-acetylene flame and an 
excess of oxygen is used. Since the magnetic oxide FeO, con- 
tains only 27% per cent oxygen, the formation of Fe.Os; in cut- 
ting unnecessarily increase the cost on account of the extra 
oxygen which is required. Magnetic oxide of iron, or scale, is 
the oxide formed during the welding operation. It is formed on 
iron when the temperature is raised to incipient redness and is 
produced very rapidly on the exposed surface of the molten 
metal. Magnetic oxide melts at a temperature considerably lower 
than the melting point of iron and most steels, and it has a 
solubility of 1.1 per cent in the molten iron. When iron or steel 
is heated, say with a blowpipe, at a certain temperature the 
heated surface is covered with a layer of oxide. This oxidation 
may be brought about in several ways, and if the heating be 
continued the layer of oxide melts whilst the material on which 









it rests remains in the solid state. If the heating is 
until the metal itself melts, the molten iron or steel can 
distinguished from the molten oxide because it is less | 
less brilliant. It is therefore easy to recognize whether 
ing is that of the oxide or the metal, yet beginners a 
overlook the fact that when the metal commences to “s) 
only the oxide which has commenced to melt. The 
welding wire onto surfaces which only show super! 
fusion produces very bad adhesion. 1 






symptoms of 
is perfectly stable to heat, being neither decomposed i: 
oxidized in the presence of oxygen to Fe2QOs. 

The commercial nickel must be 
difficult proposition. The difficulty in the case of nick 
the molten metal readily occludes carbon monoxide and ot 
which causes it to swell up and become spongy. A pat 
been taken out for the welding of nickel in the presence of 
or a carbonaceous material. Nickel oxidizes rapidly at | 
peratures, forming nickel oxide, an infusible powder. Maz 
ers will be familiar with the formation of this oxide unde 
name of “burning out the nickel,” an alleged process for y 
nickel steels without a flux. 


welding of regal 


Copper forms two oxides—cuprous oxide or copper s 
(CuO), a bright red powder, and cupric oxide or black « 
oxide. These oxides are readily formed by the action « 
on the metal in the presence of air. There has been consider 
controversy on the constitution of the oxide formed in welding 
and the problem has been further complicated by the high 
bility of the oxide in the molten metal, viz., 4.4 per cent 
question is not one of overwhelming importance, but it ma 
worth mentioning that whereas copper suboxide normally de 
poses at 120°C, the large excess of metallic copper present und 
welding conditions may possibly induce the formation of cop, 
suboxide even at high temperatures, according to the equatioi 

CuO -- Cu —— Cu.0. 
Copper Oxide and Copper yield Copper Suboxide 

Both oxides are easily converted into the metal by near! 
reducing agents, but their reduction 
solubility of the oxide in the molten metal and the delicate natur 
of the metal renders the choice of the reducing agent a matte: 
of great importance. In welding practice sperial precautions 
taken to prevent the formation of copper oxide, at an early stag 
of the operation, and these will be discussed later. 


is hindered by the hig! 


Aluminium oxidizes in air to alumina (AI.O;), with er 
rapidity at all temperatures. Oxidation being confined to 
exposed surface, a film of alumina is formed over the met 
thus preventing further oxidation. This film of alumina is t! 
cause of aluminium vessels being so resistant to many corrosi\ 
liquids. Alumina is a white amorphous powder which melts 
2,020°C. as against 657°C. for the metal. It will thus be s 
that alumina remains in solid form throughout the welding ope! 
tion and prevents the union between the base and the deposit 
metal. The true welding of aluminium is therefore impossi' 
without the use of a suitable flux to remove, or prevent 
formation of oxide. In view of the fact that alumina is abso 
lutely stable to heat and that a temperature equal to that 
electric arc is necessary before it is affected by reducing age! 
no attempt is made to effect reduction during welding, the ma 
object being to prevent oxide formation as far as possi) 
to remove completely all the oxide that is formed, and fo! 
purpose a flux of very high efficiency is required. 

So far we have dealt only with the pure metals and ha\ 
no mention of alloys. It will suffice to say that the ox 
of alloys is approximately equivalent to the sum of the ox 
phenomena of its constituents. One point of importance 
zinc, an ingredient in brasses and bronzes, boils at 918° ( 
oxide volatilizes before it melts. 

Non-Metallic Oxides.—The oxidation of the non-metal! 
ments encountered in welding is somewhat simpler. O» 
takes place readily, and in most cases the products ar 
The most important non-metallic element is carbon whi 
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— Welding Reds ond 


SWEDOX welding wires and rods can be supplied immediately from stock, conforming in all respects to: 


American Welding Society Specifications E No. 1-A; E No. 1-B; E No. 1-C; G No. 1-A; Folias No. 
1-E and No. 1-G; and many others. We can furnish a welding wire or rod for any purpose and of any 
analysis required. 


PUT YOUR WELDING TROUBLES UP TO US Let us prescribe the filler best adapted for your 
requirements. We maintain a research department conducted by experts for the benefit of our customers. 
This service is FREE OF CHARGE. 


FLUXES—CASTOX, BRONZOX arti ALUMINOX FLUXES when used with the corresponding non- 
ferrous filler rod will keep impurities out of the weld and promote thorough fusion. 


FREE trial samples of any product will be furnished upon request. A trial of any 
SWEDOX product will convince you of its superiority. Send for these samples NOW. 


CHICAGO, ILL. rentital : ( i DETROIT, MICH. 
127 N. Peoria St. (ex L Sieel Ee Viste ompany Warren &Bellevue A ves. 

















Keep down your OPERATING COSTS by using TORCHWELD TORCHES. 


Torchweld Non-Flash Welding Torches use but one cubic foot of purchased oxygen for every 
cubic foot of acetylene. This ratio of gas consumption produces the Torchweld soft neutral flame, 
makes better welds and insures low welding costs. 





Torchweld Non-Flash Welding Torches are made in eight sizes. There is, therefore, a Torchweld Welding Torch 


to meet any production or general welding requirement. 


No. 80 NF—Length 8”, Weight 3 Ounces. : No. 2 NF—Léngth 15”, Weight 19 Ounces 
No. 90 NF—Length 10”, Weight 7 Ounces. No. 3 NF—Length 18”, Weight 23 Ounces 
No. 1! NF—Length 12”, Weight 14 Ounces. No. 4 NF—Length 20”, Weight 24 Ounces 
No. 21 NF—Length 15”, Weight 16 Ounces. No. 6 NF—Length 24”, Weight 35 Ounces 


Operating Economy is secured and Production increased by using the Torchweld Torch 
best suited to handle your work. 
Send for Catalog No. 23 


TORCHWELD EQUIPMENT COMPANY 


224 No. Carpenter St. Chicago Ill. 


LT | ' | , 
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carbon monoxide (CO) and carbon dioxide (CO:), both gases. 
Carbon monoxide possesses powerful reducing properties under 
certain conditions of temperature, but, unfortunately, welding 
temperatures are generally beyond the limit, and so carbon mon- 
oxide has little or no reducing effect. 


Unprotected welds made on iron and steel always show a 
less of carbon due to oxidation. Diffusion comes into play, tending 
to equalize the distribution of carbon, and thus the mechanical 
properties of metal that has been melted are affected. 

Sulphur is at all times an undesirable ingredient, and is oxi- 
dized to sulphur dioxide (SO:), a gas. In iron containing a 
high percentage of sulphur, or more particularly where the sul- 
phur eutectic has segregated, or separated out, the oxidation of 
sulphur takes place with explosive violence sufficient to scatter 
the molten metal in all directions. 

Phosphorus, another undesirable non-metallic element, is, in 
most converted into phosphorous trioxide (P:O;) and 
phosphorus pentoxide (P:0O;). These combine with water va- 
pour to form phosphoric acid, which is corrosive and must be 
removed. 


cases, 


Silicon occurs in two allotropic forms, a brown or yellow 
The amor- 
(SiO:). It is 
the crystalline form, however, which generally occurs in metals, 


amorphous powder, and a hard black or grey crystal. 
phos form is readily oxidized to silica 
and it is extremely difficult to oxidize this form of silicon with 
air or oxygen. Silica is an extremely stable substance which 
cannot be decomposed by the action of heat. It is unattacked 
by all acids, except hydrofluoric acid, but it is acted upon by 
alkalies with the formation of silicates. 

There is one reaction of the element silicon which is of the 
utmost importance, and it is as follows :— 

Silicon and Carbon Dioxide yield Silica and Carbon. 

This reaction has been extensively used in the oxy-acetylene 
welding of cast iron. A welding rod of high silicon content is 
used and carbon dioxide is supplied either by a flux containing 
carbonates, which decompose on heating to give CO:, or from the 
combustion of the acetylene. 

Flame Combustion—Electric Arc. At this stage a brief exam- 
ination of the phenomena accompanying the combustion of acety- 
lene will not be irrelevant, especially as the oxidising and re- 
ducing properties of the oxy-acetylene flame have been the subject 
of much discussion. The complete reaction is represented by the 
equation :— 

2C.H, + 50, —— 4CO; a 2H.0 

Acetylene and Oxygen yield Carbon Dioxide and Water Vapour. 
from which it will be seen that one volume of acetylene requires 
2% volumes of pure oxygen for complete combustion. Most 
welders will be aware that the practical ratio is 1 volume of 
acetylene to between 1.1 and 1.7 volumes of oxygen, depending 
on the pressure of the acetylene and the efficiency of the blow- 
pipe, and a little investigation will reveal the cause of this dis- 
crepancy. 

In reality the combustion takes place in two distinct stages. 
Stage I. consists in the breaking down of acetylene and the 
formation of hydrogen and carbon monoxide as follows:— 


C,H, + O: = H: + 2CO. 
Acetylene and Oxygen yield Hydrogen and Carbon Monoxide. 
Stage Il. consists in the cothbustion of the products from 


Stage I., carbon monoxide being oxidised to carbon dioxide and 
hydrogen to water vapour, viz. :— 
CO + O = COs. 
H 4. O = H.O. 
The explanation of the discrepancy between the practical and 
theoretical quantities of oxygen lies in the fact that the bulk of 
the oxygen in Stage II. is derived from the atmosphere. Thus 


the properly adjusted oxy-acetylene flame, burning at the nozzle 
of a well designed blowpipe, automatically obtains sufficient oxy- 
gen from the atmosphere to complete combustion, and it therefore 
follows that if excess of oxygen arrives at the blowpipe noz- 





Ap: 


zle from the cylinder, the excess will impinge direct), th 
metal causing intense oxidation. If, on the other hand, i: 
oxygen is supplied, there is an excesss of acetylene and carbo 
is produced probably according to the equation. 

C.H: + CO = H:0 oo 3C 
Acetylene and Carbon Monoxide yield Water Vapour and 

As all the components in the combustion of acetylene a 
moving at high speed, it is obviously unreasonable t “pect 
Stages I. and II. to be sharply divided. The combust ma 
therefore, be said to take place in three zones, as illust 
Fig. 1. 

Zone I. is the luminous zone and contains all the con 
of Stage I., viz., acetylene, oxygen, hydrogen, and carb ' 
oxide, the reaction not being complete at the end of Zone [. Zon 
II. is completely non-luminous and in it Stage I. is complet: 
and Stage II. also begins. The atmospheric oxygen con 
play at the beginning of Zone III. where the reaction 
pleted. It is Zone II. that is of most interest to the 
as all welding operations are carried out at various posit 
this zone, the nature of the metal, its melting point, and th 
sions being important factors in fixing the best position 

With regard to the temperature of the oxy-acetylene flan 
determination of the temperature is a matter of great 
no authorities have yet been able to agree about it. Th« 
given for the highest temperature vary from 2,000°C t 
and these two values can be taken as extreme values not « 
able in ordinary practice. The importance of using gases 
highest degree of purity to avoid the reduction of tet 
and loss of heat has been demonstrated by Mr. C. 
paper on “Impurities in Acetylene.” 
peratures without having definite conditions but with goo 
paratus and pure gases well balanced, the temperature ex 
in the flame will attain 3,000°C. but does not exceed 3,50 
The diagram of Fig. 2 will serve as an approximate i1 
of the temperature at various points along the axis of the fl 
from which it will be seen that the temperatures in Zoi 
lie between 2,000°C. and 3,000°C. 

The composition of the gases in Zone II. is as follow 


ipel 
Bingha 
It is impossible to f 


parts carbon monoxide and one part hydrogen with very 
quantities of acetylene, oxygen, carbon dioxide and water 
The following analysis is purely hypothetical 


Carbon monoxide.................-- SO a ES BES 60 
at he A AR LEDS hE ae, SE 30° 
eR aah ee eee 

geen NO REY Sa Ct AXON Oe AUPE EE Po } 
PRIEUED (sbidih cial oon bibatantides nvSGE Ns 1' 


ERR ee ee ee ee ee eee ee ee 
It would appear at first sight that a gaseous mixtur: 
composition should possess powerful reducing properties, but 
must be considered. Firstly, the reducing properties 
pletely destroyed in Zone III., and secondly, at the tem] 
2,000°C.—3,000°C. of Zone II., the stability of all commo 
becomes so great as to render them unreduceable by carbo 
oxide or hydrogen. This fact destroys the fallacy, which 
even in recent books on welding, that the oxy-acetyle! 
is a reducing flame and consequently eliminates the necess 
fluxes. In the opinion of the writer, the only active const 
in Zone II. is the very small quantity of oxygen, whic! 
the zone a feeble oxidizing action. Whether this opinion | 
or wrong, it is a very safe assumption for the welder t 
In the electric arc the conditions are greatly simplified 
is safe to consider the arc as a neutral source of heat prov 
is properly protected. If oxygen is allowed to pass 
through the arc, however, it assumes intensely oxidizing 
ties, as is amply illustrated by the modern process for th 
facture of nitric acid, in which a mixture of oxygen at 
gen is caused to pass through an electric arc, and nitroge! 
is usually very difficult to oxidise, is converted into nitri 
It may be of general interest to mention that the tempe! 
the arc is about 3,500°C. 


(To be Continued) 
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\ four-page illustrated circular featuring an improved type 
€ hi pressure cylinder valve has recently been issued by 

Harris Calorific Co., of Cleveland, Ohio. 

Ek. L. Mills, Sales Manager of The Bastian Blessing Co., 
Chicago, has just returned from a long business trip to the 

\Velding World History” is the title of a circular recently 
issued by the Purox Company, Denver, illustrating the welding 
nerations performed on the United States airships which 

their around-the-world flight on March 17. 
Che Rules for Safe Handling of Cylinders, recently prepared 


Gas Products Association, Chicago, have been printed 
heavy paper in suitable form for posting on bulletin boards 
factories and welding shops, and will be furnished to those 

terested, upon request. 

the 

welding shop formerly operated by Ebright & Luthy, at 1121 

NX. Ashland St., Chicago. 
is one of the well known welders around Chicago, and is 


firm of Gustafson & Swanson has taken over 


George Gustafson, the senior part- 


well fitted by his experience to make a success of the new 


op ie 
. a 


“The Application of Electric and Acetylene Welding” is 
the subject of a paper to be read betore the Cleveland Section 
the American Welding Society, on April 15, by E,. A. 


Bissell, of the Westinghouse Electric & Mfg. Co., Pittsburg 


5 2 


\t a recent meeting of the American Society of Heating 
and Ventilating Engineers held at Buffalo, Mr. H. H. Melville, 


of the Air Reduction Sales Company, New York, was one 
of the speakers. 

Philip G. Wesley has been elected Secretary and General 
Manager of the Buckeye Oxygen Company, Canton, Ohio. 


Bulletin No. 101 of the Purox Company, Denver, describes 
The 
containers are specially designed for the shipment of liquid 


and illustrates containers for carrying liquefied gases. 
Oxygen 


Che Central Welding Co., Lansing, Michigan, is planning 
build a larger plant and install additional equipment in a 


new 


location at Turner and Howard Streets. 


ew building, part of which is to be used for a welding 


shop, is being constructed by the Salt City Welding and 
Machine Shop, Hutchinson, Kansas 

Circular No. 177-B of the Imperial Brass Manufacturing 
( pany, Chicago, describes and illustrates Imperial welding 


utting equipment and gives a diagram of the Imperial 


\ Acetylene Generator. 


ouncement is made by the Oxweld Acetylene Company 
transfer of Mr. W. H. Roll, from the Eastern Depart- 
to the Central Department at Chicago, where he will 
istant to Mr. C. E. Ziesel. Mr. Roll’s place, as assistant 

L. D. Burnett in the Eastern Department, has been 
by Mr. Zachary T. Davis, Jr., formerly of the Central 
rtment, later of the Publicity Department. Thus 
davis takes up again his sales duties after a most exten- 


and 


nd valuable experience in publicity work 
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The Cave Welding Co., welders and manufacturer of boilers 
and gas and oil tanks, Springfield, Mass., is moving from its 
old quarters in Taylor St. to a new site at 453 Worthington 
St., which will increase its space by about 60 per cent. 

WELDING EXHIBITS AT RAILWAY SHOW 

At the sixteenth annual exhibition of the National Railway 
Appliances Association, held at the Coliseum, Chicago, March 
10 to 13, the following firms were represented: Metal and 
Thermit New York, thermit rail welding; Air 
Reduction Sales Company, New York, welding and cutting 
demonstrations and equipment; Carbic Manufacturing Com- 
Duluth, Carbic welding and cutting ap- 
Torchweld Company, Chicago, welding 


Corporation, 


pany, 
paratus; 


generators, 
Equipment 


and cutting apparatus; Page Steel & Wire Co., Bridgeport, 
Conn., welding wire; Oxweld Railroad Service Co., New 


York, railroad welding; General Electric Co., Schenectady, 
N. Y., demonstrations of automatic arc welding. 


Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

Jobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 


ARC WELDER DISTRIBUTOR WANTED 

The U. S. Light & Heat Corporation, of Niagara Falls, 
N. Y., is building an industrial sales organization to sell and 
of USL ELECTRIC ARC WELDERS. 
distributors are meeting with pronounced success. 
still available for some territories. This 
offers unusual money making opportunity. Make application 
by letter to J. L. Fosnight, U. S. Light & Heat Corporation, 
Niagara Falls, N. Y. 





supervise the sale 
Present 


Exclusive franchise 





For Sale—No. 10 A-6 Thomson Electric Butt Welder; 550 
volts, 30 amp.; practically new; used two months; will dem- 
Complete with dies (new). Cheap for cash, $475.00 
San Standard Supply Company, 17 Spear 


onstrate. 
f. o Bb Francisco. 
St., San Francisco, Cal. 


Position open for A-1 combination welder, either acetylene 
and thermit or electric and thermit. Must be first class on 





ship repairs with thermit welding. References required. 
Southwest Welding & Machine Co., Inc., 621 N. Main, Los 


Angeles. 





SALESMEN AND AGENTS 

Positions and Territory open for aggressive men to sell Mil- 
burn Welding and Cutting apparatus, the product of 20 years’ 
specialized development and manufacturing experience in the 
Supported by trade journal advertising and intensive 
Highest quality of apparatus, Milburn guar- 
Preference given to men with welding experience or 
firms with welding trade. Write in confidence. 

THE ALEXANDER MILBURN COMPANY 

1416-28 W. Baltimore St. Baltimore, 


industry. 
mail campaign. 


antee. 


Md. 





For Sale—Used gasoline engine driven Lincoln welding 
with separate gas engine driven air compressor, all 
on 2%-ton truck. All in good work- 
ing and now being used for boiler repair work, etc. 
Address F. S., care The Welding Engineer. 


machine, 


mounted and enclosed 


order 





A WELDING ROD HOLDER 


For the Oxy-Acetylene Welder 


If you are selling welders’ supplies, keep a few welding rod 
holders in stock. There is a growing demand for this handy tool. 


Write for Prices and Samples. 


C. SORENSEN 


18 E. 16th Street, Chicago, Ill. 
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Your Customers Will Pay for Your WODACK 


Finish your welds with a WODACK Portable Electric Grinder and your customers will be 
glad to pay the price of a complete first-class i. WODACK is easy to operate, gets at the 
hard places, and is a guaranteed tool. No welding shop is complete without one. 

Use WODACK Portable Electric Drills for your drilling operations. “Electric Drill Facts” 
is a book which tells all about them. Write for a copy. 


WODACK ELECTRIC TOOL CORPORATION, 43 S. 













Jefferson St., Chicago, II. 
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SOME CHEMICAL ASPECTS OF WELDING, by J. R. Booer— easy for the operator.—Railway Mechanicai Engineer, A; 
A discussion of a paper recently read before The Institution of FABRICATING HEAVY PLATE BY OXY-ACETYLENE 
Welding Engineers with a special intention to the use of fluxes ING—A description of the welding operations in connecti 
and the effects of oxidation.—Acetylene and Welding Journal, Lon- the construction of two 1,000 barrel oil storage tanks, a 
don, March. rotary kiln and 50,000 cubic foot gas holder.—Boiler Maker, \ 
FLUXES AND THEIR FUNCTIONS IN ELECTRIC ARC ADEQUATE TRAINING NEEDED FOR WELDING OPEI 
WELDING, by Major James Caldwell—Classification of electrodes TORS, by C. E. Lester—Successful flue welding can bi 
with regard to covering. In addition to the flux composition, other Plished by using good material and equipment, and by 


requirements are that it must not melt too easily or have too Preparing the parts—How to make tight —_ welds—Ca 
high a melting point. The covering should fuse level with the ©°Verheating—The amount of metal in the weld—Failures 


rim of the crates of the rod. A special covering for electrodes to TeSult_of faulty applications.—Boiler Maker, March. 
be used in overhead welding is recommended.—Acetylene and SAFETY IN ELECTRIC WELDING AND CUTTING, by 


Welding Journal, London, March. Devoe—Methods of protecting the eyes and bodies of ar< 

METALAYER SCHOOP PROCESS—Booklet issued by Metals ee for safe-guarding the apparatus 
Coating Company of America, Philadelphia, Penna., describing a moms ggg Ne iG ae . — 
process for coating metals. The principle involved consists in feed- ‘ i ny | W wey A ae gd gn sai thods = 
ing a metal wire into an oxy-acetylene flame, then blowing it vio- pa oan Rage: Bn Bes og. F  & nn ig Sy “ee 
. , by an ai ast again: s 5 a . “ ° . oll . é ‘ sp 
lently by an air blast against the surface to be coated how to avoid burning.—The Oxygen Digest. 


OXY-ACETYLENE BRAZED JOINTS FOR CAST IRON GAS WELDING STANDARDIZATION IN LOCOMOTIVE SHOPS 
MAINS, by A. F. Bridge and M. R. Thompson—Cast iron is recom- James S. Heaton—Methods used in the preparation and ex: 
mended on account of its longer life. The difficulty of making sat- of locomotive welds—Frame welds and cylinder welds—s 
isfactory joints has lead to the adoption of a joint which consists repair work—Superheater units—Broken wheel spokes and 
of a thick bronze collar applied to the ends of the cast pipe sec- Care of equipment—Railway Mechanical Engineer, April. 
tions. A variety of tests indicate that the brazed joint will give THE JOB WELDING SHOP SHOULD BE MORE THA) 
good satisfaction in service. The development of improved meth- REPAIR SHOP, by S. Wade—How the business can be made 
ods of manufacturing cast iron pipe promises to encourage further by ams iting some production work for the shop.—Journa! 
application for this type of joint.—Acetylene Journal, April. A. W. February. 

SOME CHEMICAL ASPECTS OF WELDING, by J. R. Booer— THE JOR WELDING SHOP, by A. F. Koegh—Qualificati 
A technical discussion of the chemical principles involved in oxy- Owner, Manager, or Foreman, Organization, Capital, Location, H 


acetylene and electric arc welding. Various forms of oxides and one Gearamtecing Jobe, —— a ae eee out 
how they are produced—An investigation of the characteristics of O08, Saree a, § — : : — 

: ranetwlame ‘ ne . Sintoe + ten Lan et ee cutting, What a job is worth, Hazards, Credits, Extra He 
the oxy-acetylene flame—Methods of preventing oxidation—Re Journal of the A. W. 8S. February. 


ducing Agents—Acetylene Journal, April. TRAINING COURSE FOR ELECTRIC ARC WELDERS—Re} 
OXY-ACETYLENE WELDING OF DURIRON, by B. R. Young— of the committee on Training Operators of the American Bur 
Duriron is an acid-resisting iron which has a slightly higher melt- of Welding—Qualifications for electric welders—Some of the f 
ing temperature than cast iron and flows much more freely. The mentals in arc welding and analysis and progress of the we 
principal difficulty in welding it is to prevent cracking. Low cool- students illustrated by type jobs.—Journal of the A. W. S., F 








ing after welding and reheating is recommended. While weld- ary. 
ing, care must be taken to keep all parts of the casting adjacent PROGRESS REPORT No. 2 OF COMMITTEE ON WE! 
to the weld as nearly the same temperature as possible. A small RAIL JOINTS—A summary of tests to date—Procedur« and 
amount of cast iron flux should be used and the puddle constantly ments on Tensile tests—Bending tests—Drop tests and Con 
stirred.—Acetylene Journal, April. tests—Additional information furnished by makers of variou 
SAFETY IN GAS WELDING AND CUTTING, by H. S. Smith— °F joints-—Journal of the A. W. S.. February. 
Recommendations for the storage of calcium carbide and cylinders OMI I HOGR Monthly publication of Smith’s Inv one 
of compressed oxygen and compressed acetylene—Suggestions for The March issue contains an article on the subject of Sheet 
. nye Age, ee yeni: tated A —— = Welding which illustrates some useful jigs for sheet metal w 
the proper storage of acetylene generators—General rules for the COMBINED RIVETING AND WELDING, by H. E. Ro 
operation and recharging of acetylene generators—Suggested tests There are some cases in shop construction where th« 
for gauges, hose lines, etc.—Acetylene Journal, April. riveted and welded joint may be used to good advantags 
OMY-ACETYLENE TIPS—Monthly publication of Linde Air particular case it is pointed out that this combination gave p! 
Products Company. The April issue contains a story of service strength and also resulted in a great saving in the cost of col 
rendered by oxy-acetylene engineers in a steel mill; a story of the tion.—Marine Engineering, April. : aie 
use of a cutting torch as a production tool in making rope ma- STUDY OF THE CUTTING TORCH, by M. Piette—Th« 
chinery; a description and illustrations of jigs used in making of unsatisfactory results on oxy-acetylene cutting are igno! 


the exact nature of oxy-acetylene cutting, ignorance of 
struction and operation of the torch, and the use of tips not 
to the work and of pressures which are too high Dift 
determining and controlling the pressure, and the rat of 
and difficulties presented by peculiarities of construct 


manifolds, exhaust tubes and trunks; the use of the welding torch 
in fabricating working models from sheet metal; The use of the 
torch as a production tool in making sand sifters; The welding of 
engine pans from steel stampings and forgings; A variety of 
uses for the oxy-acetylene process in water works; How the torch 











is used to reduce production cost and to save valuable castings M \INTEN ANCE OF | on Somers Autopene, Fores: 
from the scrap heap. : ; ACETYLENE PROCESS—One of a series of booklets issu 
SCRAPPING SEEL CARS BY ELECTRIC ARC PROCESS, by Air Reduction Sales Company. This has particular ref 
A. M. Candy—Facilities and methods which are applicable where Frog Welding, Crossing frog welding, Building up ra 
a large number of cars are to be handled—Time required to cut up Switch point welding, and Rail Bonding. Methods of 
a car depends on the number of feet of cutting. It is advisable tio pairs and the savings obtained by using the welding pr‘ 
provide all the facilities possible to speed up the work and make it explained in detail. 
' 
Mattingly , | 
2 We . 
afety SS 
os 
w 
The difference between a gauge and a “U. S.”" gauge Valves : > SS 
; : . — ==-@ WS: 
is the difference between a standard which may be : = he RS 
lowered to fit a condition, and a standard which must be For Gas Welding —_ w 35: 
upheld to fulfill a reputation. Equipment pre-e af 


vent Personal In- 

U S GAUG E CO juries, Spreading of Fires and Damaged Regu 

e . ° lators. Ask for literature. We have a very 2! 
44 Beaver St., New York tractive proposition for dealers. 


Approved by Underwriters’ Laboratories 
PRESSURE VACUUM MATTINGLY AUTOMATIC VALVE CO. 


GAUGES _ GAUGES 714 N. Second St., St. Louis, Mo. 
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GOL) WELDING RODS 











For Gas Welding For Electric Welding 
Manganese 12.00 - 15.00% Carbon 1.00 - 1.45% 


ROL-MAN MANGANESE STEEL for MAXIMUM WEAR 


For TRACK WORK, MILLS, MINES, FURNACES, SMELTERS, 
CRUSHING, SCREENING & DREDGING PLANTS 


A True High Manganese and High Carbon Product in Rolled Rods and Drawn Wire 
Presents Highest Abrasive Resistance and Maximum W earing Qualities 















Standard Sizes and Lengths Plain or Coated Samples on Request 


MANGANESE STEEL FORGE Co. PHILADELPHIA, PA. 

















FOR YOUR OWN COOD 

let us 

tell you exactly 

why “U. S.” torches 

will help you make 

BETTER STEEL WELDS! 

A postcard will bring particulars. 


UNITED STATES WELDING COMPANY, Inc. 


Makers of Famous “U. S.”” Welding & Cutting Apparatus 


120-122 North First Street Minneapolis, Minn. 
































Superior Oxy-Acetylene Machine Company 
Hamilton, Ohio, U. S. A. 


Manufacturers of 





WELDING AND CUTTING TOKCHES, REGULATORS AND GAUGES, 
SPECIAL BRASS PARTS, WELDING AND CUTTING OUTFITS, 
CARBON BURNING AND LEAD BURNING OUTFITS, ELECTRIC DRILLS AND GRINDERS 
CAST IRON—STEEL—BRASS AND ALUMINUM RODS, HOSE, FLUXES AND GOGGLES, 
PEERLESS GENERATORS, as shown, are AUTOMATIC, equipped with the CELE- 
built in four sizes: BRATED SUPERIOR FEED. : 
Carbide Cu. ft. 
capacity ot gas Price GENERATES gas for about $1.20 per 100-cu. ft, 
10-Ib. 50 cu. ft. $100.00 
15-Ib. 75 cu. ft. 110.00 Batteries—Lead Molds—Post Builders—Lead 
Lt a beng Pots—Plate Burning Racks—Stencil Letters 
(Allowance on acetylene tanks) and Figures—Trucks—Preheaters. 
These Generators are PORTABLE, can _ be Pan 
moved from one place to another, weighing Write for complete catalog. 
about 135-lbs. 


We repair all makes of Torches, Regulators and Gauges. 
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MULTI-SEAT 
REGULATORS 





‘er : 
ARGER noz2LE | f \ 


Mr. Torch Manufacturer will 
you give us an opportunity to 
convince ‘you at our expense 

Our prices will surprise you. 


Se Su ‘. ory Modern Engineering Company 
ees So) 3411-13 Pine Blvd. St. Louis, U. S. A- 





NAPPY DELIVERY | > 
b oe 
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Welding Carbon Products 


National Round Welding Carbons 
National Welding Carbon Plates 
National Welding Carbon Paste 
National Welding Carbon Flour 


Our welding carbon products are designed especially 
for welding operations 


National Carbon Company, Inc. 
Cleveland, Ohio San Francisco, Cal. 


Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 

















XYGEN 


FOR CUTTING. WELDING, ETC. 


Quick shipment and low prices on oxygen, hydrogen, cylinders, 


valves, Rego welding and cutting torches, regulators, welding 
wire, cast iron and aluminum rods, fluxes, plain and armored rub- 
ber hose, asbestos pads and paper, goggles, etc. All equipment 
fully guaranteed. 


We are American pioneer manufacturers of oxygen. 
for catalog and prices. 


International Oxygen Company 


Main Offices: NEWARK, N. J. 
Branch Offices: New York, Pittsburgh, Toledo. 


Write 
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CAST IRON RODS 


MADE FROM. PIG IRON 
(NO SCRAP USED) 
3.00% —in Silicon ‘auleck aie weld) 


.60%—in Phosphorus (Result: Fluidity) 
.02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co., 
133-153 So. 20th St., Irvington, N. J. 


nd 
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| Specify— 
“MOREY” 


| A Moisture Proof Aluminum Flux 
Stable, Economical, Marvelous 


| MOREY FLUX & CHEMICAL Co. 


U.S. A. 
Inc. 1915 


Parkesburg, Penna. 


| Est. 1912 




















QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese ' 
Cast Iron 


L. W. Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 
Peekskill, New York 





110 V. WELDER 




















manufactures complete arc welding 
equipment for all welding and cutting 
purposes. Write for Leaflet 1826-B 
which describes this equipment in detail. 


- 
Westinghouse 

















MPERIAL cosine EQUIPMENT 


.° PO Ane) 94 es a 9) ee eo) od 2 






A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog. 
imperial Brass Mfg. Ce., 517 S. Racine Ave., Chicage 


LACH TULANE 





Scored Cylinders and Cracked Water Jackets made good as new 
without warping or removing from the car, by the New Metal 


FERROITE 


Manufactured by 


THE WELDING METALS MFG. CO. 4403 Perkins Ave., Cleveland, 0 
Write for exclusive agency 











Means that we make 
Arc-Spot-Butt-Seam- 
Automatic Welders 


Means that our engineers are lo ated 
MATIC New York—Philadelphia—Cleveland 
EAM cinnati—Detroit—Chicago—Los Angel 


GIBB INSTRUMENT COMPANY 
Mfrs. 
City, Michigan 





/ GIBB 
WELDING 


SERVICE /s 





Bay 

















WHARTON CVLIND ERS 





For Gases Charged at High Pressures 


WM. WHARTON, JR. & CO., INC. 
30 Church St., New York, N. Y. 

































DAVIS-BOURNONVILLE COMPANY 
was merged with 
AIR REDUCTION SALES COMPANY 
on March 17, 1922 

The Oxyacetylene Welding and Cutting pr 
formerly manufactured by Davis-Bournony! 
are now made and sold by Air Reduction Sales 
under the trade name of “Airco-Davis-Bournon 
or “Airco-D-B.” 


(See advertisement of Air Reduction Sales 
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You SEE [THEM EVERYWHERE 














Why is it that the popularity 
of the Carbic Portable 
System is so wide spread? 
—at all points of the com- 
pass you see Carbic on the 
job. 


The answer is easy—It “fills 
the bill ”’—furnishing a safe, 
portable source of clean 
acetylene in any quantity, 
when aud where you want 
it—and at one-half the cost 
of gas in tanks. 


Carbic Cakes, those solid, 
compact, “bricks of gas”, 


that slip quickly and easily 
into the generator, make 
these and many other advan- 
tages possible. 


The generator can be com- 
pletely charged in three 
minutes. It weighs only two- 
hundred pounds charged. 


All Carbic equipment is list- 
edas standard by Fire Under- 
writers’ everywhere. 


Why not let us prove how 
Carbic can help solve your 
problems? | 


Carbic Manufacturing Company 


NEW YORK 
141 Centre Street 
BOSTON 
27 School St. 


DULUTH 
General Office 
ATLANTA, GA. 

169 Haynes St. 


CHICAGO 

and Factory 565 W. Washington Blvd. 

CHARLOTTE, N. C. 
W. 9th St. & So. Ry. 
DENVER, COLO. 


KANSAS CITY, MO. EL PASO, TEXAS mane & Bol 

1411 St. Louis Ave. 412 Myrtle Ave. es 5 Soar ay 
NEW ORLEANS, LA. DALLAS, TEXAS LOS ANGELES, CAL. 
Woodward, Wight & Co. Briggs-Weaver Machinery Co. 606 Robert Bldg. 


Warehouses and representatives in other principal cities. 








We are also the exclusive manufacturers of Carbic Portable Lights. 






























Some people have trouble 


welding furnace sections 





We guarantee 
to do it successfully 


with our apparatus 


We also weld 
cracked water jackets, 


crank cases, frames, etc. 


Are you giving 
full welding service 


to your community? 
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ELECTRIC ARC CUTTING and WELDING CO. 
152-156 Jelliff Avenue, 


Newark, New Jersey 


Tank Welding and Cutting 











